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THE BBISGE OPENED. 

The great bridge that connects the two cities of New York 
and Brooklyn, and practically unites the island of Long 
Island to the main land, was formally opened to public 
travel by significant and appropriate ceremonies on Thurs- 
day, May 34. The President of the United States, the^ 
Gfovernor of New York, the Mayors of the two cities in in- 
terest took part in the ceremonies. On the New York side 
was a procession of the famous Seventh Regiment of four- 
teen companies, preceded by a military band of ninety 
pieces, policemen mounted and on foot, acting as escort to 
the President, members of his cabinet. Governor Cleveland, 
and other notables, occupying twenty-five carriages. I'he 
President and guests walked across the biidge and were met 
by the Mayor of Brooklyn and other officials, and were es- 
corted to the Sands Street bridge station by the Twenty- 
third Regiment. In the station addresses were made by 
"Wm. C. Kingsley, Abram S. Hewitt, and Rev. Dr. Storrs. 

The salutes from the five naval vessels in the harbor and 
from Governor's Island were an impressive feature in the 
"pomp and circumstance" of the occasion. But the cul- 
mination of the display was reserved for the evening. It is 
doubtful if ever, in this countriat least, was there so mag- 
nificent an exhibition ot pyrotechnics as that from the 
bridge. It was absolutely indescribable, and was as gratify- 
ing in its profuseness as superior in its beauty. A leyee 
held by the President and the Governor later in the even- 
ing at the Brooklyn Academy closed the public ceremonies, 
after which the bridge was thrown open to the public, and 
thousands passed over from one city to the other, making a 
continuous procession during the entire night. 
Our full-page engraving gives a view of the engine room 

I and the engine which is to propel the steel-wire rope that 
draws the passenger cars across the bridge railway. 

* I ■ > » • 

DEATH OF WILLIAM MASON. 
Mr. William Mason, builder of locomotives and cotton 
machinery, died at his home in Taunton, Mass., on Monday, 
May 31, of pneumonia, at the age of seventy-six. 

Mr. Mason's life was a signal illustration of the power of 
genius and perseverance in overcoming obstacles. The 
disadvantages of poverty in youth and a limited education 
were to him to be only incentives to more strenuous efforts. 
By his inventive talent he rose gradually from the position 
of day workman as a machinist to the superintendency of a 
large establishment. The perfection of his self-acting mule 
for cotton spinning first brought him into prominence 
among manufacturers. By this invention he has been better 
known for the last forty-five years than by all his other in- 
ventions and improyeqients, and they were many, and not 
confined to machinery for textile manufactures ; his loco- 
motives are probably unsurpassed in all the requisites of use 
by those of any other builder. 

At the time of his death Mr. Mason was carrying forward 
extensive improvements and additions to his large establish- 

■ ment at Taunton, which would nearly double the area of 
the buildings and vastly increase the productive capacity of 

\ the establishment. 

I Mr. Mason was a fine specimen of manhood in physique. 
He was reticent in habit, but not morose; unbending from 

i apparent thoughtfulness when in the presence of friends. 
He was much liked by his employes; some of whom, starting 
with him when he first went into business, still remain. 
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CONSIDERATION FOB OCD EMPLOYES. 

Physical vigor and mental activity are necessary in all 
kinds of employment and all sorts of business. Lacking 
either, the man is, in some degree, incompetent. The cases 
are exceptional where profitable employment is fitted to the 
infirm, whether physically weak or mentally slow. And 
yet there are cases where employment and occupation 
should be given to such persons, not alone as a matter of 
policy — to prevent mental and bodily injury — but as a duty. 
An employe who has spent the vigor of his best years in 
the service of an employer deserves something more in his 
last years than cold neglect. Even the turning out of an 
old horse to die is a subject for attention by the officers of 
humane societies. 

If an employe is of any value whatever, he ought to 
earn for his employer something above his stipend; in fact; 
the labor of employes, combined with the judicious use 
of capital, should accumulate for the employer a competency, 
if not actual wealth. The wealth thus gathered represents, 
in part, the excess of the value of the labor performed 
jibove the amount that has been paid to the laborers. 
Although the employe has no legal right to demand more 
than the agi'eed sum as wages, or salary, .which he receives, 
the fact remains that the wages, or salary, may not repre- 
sent the proceeds of his work in full 

This fact may not constitiite even a moral claim by the 
employe for anything beyond his regular compensation, 
under any circumstances. \ It may be that the compensation 
was sufficient to have placed the employe, in his old age of 
feebleness, in a condition of comparative independence, but 
he may have neglected to provide for the inevitable rainy 
day. Employers have no special supererogatory duties 
toward employes of this class. Nor is It, perhiips, incum- 
bent on them to pension off old employes, as governments 
sometimes do public servants. 'The ^.-ircumstances will alter 
the cases. It is not to be expected that employing establish- 
ments or individuals are to become insurers against the de 
crepitude of old age and its attendant incompetency. But 
the dictates of humanity and the demands of business policy 



may so far go harmoniously together as to prevent the too 
common spectacle of an old, faithful employe deprived not 
only of a position of profit because of inability, but of occu- 
pation adapted to his failing powers. There are few sadder 
sights than this, and pity for the unfortunate man and de- 
testation for his thoughtless or perhaps avaricious employer 
is felt by every spectator. 

As men grow old in any particular service their busin^ess 
ways and work habits become fixed, and all the surround- 
ings of their secular days' employments become more 
familiar to them than their home life. It is like casting 
them adiift without rudder, oars, or chart to turn out old 
employes under such circumstances. Who has not felt a 
pity for some superannuated employe thus set adrift, as he 
has noticed him returning occasionally to his old haunts, 
and looking about wistfully on scenes of which he once 
formed a necessary part, but in which he is now only an in- 
cumbrance and a disturbing element. Too old to start 
anew in another line, and possessing, none of the hopefulness 
of youth and the ambition of mid age, he becomes disheart- 
ened, melancholy, and perhaps imbecile, until death steps 
in to his relief. 

There is a large manufactory in a New England Stale 
that for more than thirty years has been running with pe- 
cuniary success, employing young and old, male and female, 
in its various departments. When business has been dull, 
and the markets unstable, work has been reduced, and 
wages shortened, as was necessary to prevent financial dis- 
aster. ,But good employes were kept, if possible, even in 
the dullest times. There never was a strike, nor a threat of 
one, in this establishment. Among other humane practices 
and considerate measures for the comfort and well being of 
their emplo}-es', this company keeps their hands even when 
old and unprofitable. There is one old man, now more than 
eighty, who has worked faithfully, for the best part of his 
vigorous manhood, for the company. He still works— not, 
however, full hours — and his employment is of so trifling a 
character that but fqr the circumstances it would be ludi- 
crous. But the old man is proud of his employers and that 
he is still able to work, and is living a happy, contented life, 
believing that he is independent of charity and that he is 
still useful, if not necessary, to his employers. This is an 
example that might properly be followed by others. 

^ < ■ > » 

A BEMABKABLE WIND STOBM. 

A storm, or a series of storms, of high wind, rain, 
thunder, and lightning swept over portions of northern 
Texas, Nebraska, Missouri, Illinois, and Wisconsin, May 
17 and 18, destroying property and lives, and making 
waste T|;«g|hi,nt''y jiftiiitf path.. In atane vj it aati thw path 'ir ffe 
only 300 yards wide, in others it covered a width of one- 
fourth of a mile, and in other places extended to a width of 
two miles and more. No structure of man withstood the 
blast within its well defined limits; sub.stantial buildings of 
brick and lighter buildings of wooden framework alike suc- 
cumbed to the gale that accompanied the storm. In some 
localities the storm assumed a whirling motion, but in most 
places it appeared to be a sfraight-away gale. Unlike the 
popular idea of a tornado, which is that it comes suddenly 
after an apparent elemental slumber, this storm appeared to 
be the culmination of a severe tain and thunder storm. 
And yet there were indications of a peculiar electrical activ- 
ity. Globes of fire were observed in the midst of dark 
clouds; a well defined hole was made in a roof as if cleanly 
cut; the top story of a brick dwelling was carried away, 
while the remaining portion of the house remained un- 
touched. 

The destruction of life and property that accompany these 
elemental disturbances renders desirable some accurate 
knowledge of their cause, with a view to their prediction, 
to enable those exposed to them to take such preventive and 
protective measures as are possible. To this end the United 
States Signal Service is maki.ng efforts to investigate these 
phenomena, and Sergeant John P. Finley, U. S. Signal Sta- 
tion, Detroit, Mich., who has charge of the investigation, 
asks for information from any person who, in this or previ- 
ous years, has witnessed any remarkable wind storm. 



We read now and then of cases in which burglars are sup- 
posed to have rendered their victims unconscious by holding 
cloths wet with chloroform to keyholes before entei'ing an 
apartment. Of course the absurdity of such a fiction is 
sufficiently apparent. Whether sleepers can be made to 
pass from natural to chloroform sleep, if the chloroform is 
held near to the face, is still a question. Sometimes the ex- 
periment has succeeded, but in five experifnents recently 
made to determine the fact, every one of the sleepers experi- 
mented upon woke at the expiration of three minutes, be- 
fore they had come under the influence of the drug. 
^ ( t > » 

When nitrate of silver is used as a medicine for a length 
of time, the skin becomes of a peculiar bluish or slate color. 
Many may remember the familiar face of tlie blue man who 
formerly lived in this city, and whose face had assumed 
this singular hue. There is also a " blue man of Missouri," 
whose skin is discolored in the same manner and from the 
same cause. When about flfteen, he took five drops of a 
solution of nitrate of silver, containing twenty grains to the 
ounce, and continued this for five or six months. At the 
end of that time he observed that his face and hands were 
becoming dark. This color has become permanent, - agd 
hence his sobriquet. Nitrate of silver is sometimes used as 
a remedy In epilepsy. 
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Tbe ]naterlal and Itlannfacture of Canes. 

The manufacture of walking sticks and umbrella handles 
is an industry in which a great deal of capital is invested. 
The material is as various as can well nigh be conceived of. 
The Chicago Times recently had an article on the subject, 
from which we extract: 

Many are of imported woods, some from the tropics, China, 
and the Bast Indies. The celebrated Wliongee canes are 
from China, where they are well known and celebrated for 
the i;egularily of their joints, which are the points from 
which the leaves are given off, and the stems of a species of 
phyllosiachys, a gigantic grass, closely allied to the bamboo. 
The orange and lemon are highly prized and are imported 
chiefly from the West Indies, and perfect specimens com- 
mand enormous prices. The orange stick is known by its 
beautiful green bark, with fine white longitudinal markings, 
and the lemon by the symmetry of its proportions and both 
prominence and regularity of its knots. 

Myrtle sticks possess also a value, since their appearance 
is so peculiar that their owner would seldom fail to recog- 
nize them. They are imported from Algeria. The rajah 
stick is an importation. It is the stem of a palm, and a spe- 
cies of calamus. It is grown in Borneo, and takes its name 
from the fact that the rajah will not allow any to go out of 
the country unless a heavy duty is paid. These canes, 
known as palm canes, are distinguished by an angular and 
more or less flat appearance. Their color is brownish, spot- 
ted, and they are quite straight, with neither knob nor curl. 
They are the petioles of leaf stalks of the date palm. Per- 
haps the most celebrated of the foreign canes are the Malacca, 
being the stems of the Calamus sceptonum, a slender climb- 
ing palm, and not growing about Malacca, as the name 
would seem to indicate, but imported from Stak, on the op- 
posite coast of Sumatra. Other foreign canes are of ebony, 
rosewood, partridge or hairwood, and cactus, which, when 
the pith is cut out, present a most novel appearance, hollow, 
and full of holes. 

The manufacture of canes is by no means the simple pro- 
cess of cutting the sticks in the woods, peeling off the bark, 
whittling down the knots, sandpapering the rough surface, 
and adding a touch of varnish, a curiously car^d handle or 
head, and tipping the end with a ferrule. In the sandflats 
of New Jersey whole families support themselves by gather- 
ing nan neberry sticks, which they gather in the swamps, 
straighten with an old vise, steam over an old kettle, and 
perhaps scrape down or whittle into size. These are packed 
in large bundles to New York city and sold to the cane fac- 
tories. Many imported sticks, however, have to go through 
a process of straightening by mechanical means, which are a 
mystery to the uninitiated. They are buried in hot sand un- 
til they become pliable. In front of the heap of hot sand in 
which the sticks are plunged is a stout board from iive to 
six feet long, fixed at an angle inclined to the workman, and 
having two or more notches cut in tbe edge. When the 
stick has become perfectly pliable, the workman places it on 
one of the notches, and, bending it in the Opposite direc- 
tion to which it is naturally bent, straightens it. 

Thus sticks apparently crooked, bent, warped, and worth- 
le-sare by this simple process straightened: but the most 
curious part of tbe work is observed in the formation of the 
crook or curl for the handles which are not naturally sup- 
plied with a hook or knob. The workman places one end 
of the cane firmly in a vise, and pours a continuous stream 
of fire from a gas pipe on the part which is to be bent. 
When sutticient heat has been applied, the cane is pulled 
slovvly and gradually round until the hook is completely 
formed, and then secured with a string. An additional ap- 
plication of heat serves to bake and permanently fix the curl. 
The under part of the handle is frequentlj' charred by the 
action of the gas, and this is rubbed down with sandpaper 
until the requisite degree of smoothness is attained. 

* I ■ > » 

Harmony of' Color In Floriculture. 

Artistic arrangement in flower gardens is a thing very easy 
to talk about, but it is not quite so easy to put it into prac- 
tice. Anybody can point out the errors, the want of taste, 
the glaring defects in the laying out of a parterre, but it is 
quite another thing if they are asked liow it is to be reme- 
died. Everything seems so easy and so simple when you 
merely look on as a critic prepared to find fault without 
having any share in the labor. So many diflSculties lie in the 
way of harmonious coloring and arrangement as applied to 
flower gardening— far more than would appear to a super- 
ficial observer. Although there are flowers of every hue 
and of all sizes, yet they may not bloom at exactly the same 
time, or some may fade sooner than others, or the form and 
size of one plant may not contrast favorably with the 
others. 

Of late years we have made rapid progress in- artistic flori- 
culture. No longer do we submit to see our gardens scat- 
tered over recklessly, without regard to harmon}' or con- 
trast, with flowers of every color or species. In our days we 
see more tasteful arrangements and dispositions in the flower 
gardens of some of the poorer suburban streets than were 
displayed in the extensive and costly parterres of thirty or 
forty years back. Flowers were formerly taken by striking 
contrast, without relation to harmony, and planted here and 
there, wherever a spot appeared suitable for their reception; 
but now, by grouping plants in masses, and attending, so 
far as possible, to their relative hues and forms, we can 
produce a finer and more striking effect with half a dozen 
species than the gardeners of past times did with half a 
hundred. 



Nothing looks worse in a flower garden than to see plants, 
large and small, bright or somber, placed heterogeneously to- 
gether in one bed. It is usual to .see small beds filled with six 
or seven varieties of flowers of as many different colors. This 
imparts a very scattered effect to a parterre, for too much 
variety in detail leaves no spot for the eye to rest on. Small 
beds should never contain more than one species and one 
color, though this may be as bright as you please. Large 
beds, on the contrary, may be planted with a greater variety 
of flowers. Great care should always be taken to plant 
flowers of the brightest hues — scarlet pelargoniums, for ex- 
ample — in the center of the group ; and these should be 
softened by degrees with flowers of a less brilliant tint 
toward the margin of the bed. White flowers are, perhaps, 
the best to plant along the margin immediately inside the 
box or turf edging. 

In large parterres the beds should be separated from the 
bright gravel paths by a margin of green turf not less than 
two feet in breadth. In smaller gardens, however, this 
would occupy too much space, and box edging is generally 
substituted. But this verge should not be less than three 
inches in thickness, and perfectly flat on the top. 

To form perfectly harmonious contrast in a parterre, it is 
best to plant one of the three primary colors — scarlet, blue, 
or yellow — next to another; or, if a perfect primary is not 
at hand, to take the complementary color formed by com- 
pounding the other two, green being complementary color 
to red, orange to blue, and purple to yellow. Many persons, 
indeed, say that two primaries form too violent a contrast, 
and recommend that thecomplementary should be employed 
in preference. For instance, red must be contrasted by 
blue or yellow, or else by green, but not by purple or orange, 
because red enters into the composition of both these colors. 
In default of any of these colors, white or some neutral 
tinted flowers may be employed. In the same way blue 
flowers should be contrasted by either red, yellow, or orange, 
but not by purple or green, because blue enters into the 
composition of both colors. Also, with yellow, you must 
contrast with blue, red, or purple, but not with green or 
orange. There are many neutral fcolors, as red brown, or 
olive brown, or pale lavender, or even light pink, which' 
will form sufficient contrast to the others. White is very 
useful for placing between flowers of a brilliant hue which 
harmonize badly. 

Very bright colors, however, should always be used spar- 
ingly and never placed in large masses, because the eye is 
wearied by too much positive coloring. It is a very great 
mistake to plant a clump of dark, funereal looking ever- 
greens in the center of a bed of bright scarlet pelargoniums, 
bright yellow dahlias, or white candytuft as a strong con- 
trast, and to make the whole look cheerful. But so far from 
having this effect, it imparts a harsh, disagreeable effect to 
the entire group. Masses of dark green should never be con- 
trasted immediately with brighter colors. If they are soft- 
ened by degrees with neutral tints, or even by pale yellow 
or white flowers, the group blends insensibly into the sur- 
rounding landscape in place of standing out in violent con- 
trast from the rest. — Land and Water. 



Defective Vision among Weavers.^*' 

Should weavers be allowed to wear spectacles? This is a 
question which, we believe, has not occurred to many manu- 
facturers, but we venture to put it in the general interest of 
the trade. Weavers are human beings like other workers, 
masters as well as servants, and subject to the same weak- 
ness of the senses. Indeed, it maybe maintained that weavers 
are sufferers from defective vision to a much greater degree 
than others employed in the textile industries. Let any one 
who wishes to test this ask a number of weavers coming oat 
of a mill on a Saturday afternoon. He will find that a great 
many young as well as old men and women will not be able 
to distinguish objects at a certain distance, and that a con- 
siderable number will only know their companions across 
the street from their general appearance or gait, and not from 
their features. 

We know this to be the case, having tried it ourselves. If 
this is a fact, we ask, how is it, and what has produced this 
defective vision? With the riren of the present age it may, 
to a certain extent, result from the desire to improve their 
education by reading in the evening, when the eyes are tired 
with the day's work, and suffer from the heat of the gas, 
now so general even in cottages; or it may be the dust of the 
shed flying about and irritating the fine texture of the eye 
and the ocular nerves; or it may be the result of direct in- 
jury to the eye by minute particles of dye from colored yarn 
in the case of colored work; or, again, it may result from 
the attempt of the eye to follow the quick motion of the sley 
and the shuttle, or be caused by a combination of all these 
factors. But we think the principal cause must be looked 
for in the speed of the looms, now so much greater than in 
former years. 

It is the business of a weaver to keep his or her eye upon 
the work. The shuttle does not require his or her attention 
as the weftfork watches over that — still the eye, when on 
the Cloth, cannot help following it. The sley moves at right 
angles, and when the eye is on the cloth it naturally also 
takes in this motion. These two motions struggle with 
each other in their effect upon the eye, and produce an an- 
natural strain, which must be weakening to the nerves. Let 
any one not accustomed to this try to follow the objects he 
passes in a railway train. An ordinary shuttle in a Calico 
loom runs at the rate of about ten miles an hour, while the 
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average speed of a railway train may be taken at about 
thirty miles. But on the other hand, the objects passed in a 
train are larger and at a greater distance from us than the 
shuttle is from a weaver. On trial it will be most fatiguing 
to the eye to follow, we will say, the telegraph posts regu- 
larly one by one, and we are convinced that not many peo- 
ple will be able to do this for more than five minutes at a 
time. 

We may therefore fancy what a strain it must be upon the 
eye of the weaver to watch the flight of the shuttle the whole 
of the day, and day after day. It is the suddenness of the 
motions which tires the nerves, and this is of course increased 
by a greater velocity of the loom. A handloom weaver with 
60 picks a minute has not nearly the strain put upon his 
eyes which a powerloom weaver has with 300 picks a mi- 
nute, but while we see many old handloom weavers wearing 
spectacles we miss them in the shed among the powerloom 
weavers. 

It is a well known fact among oculists, that weak eyes are 
far more frequent at present than half a century ago. This 
is so well recognized on the Continent that even military 
men have taken cognizance of it, for while in former years 
young men liable to military service inanaged to escape 
when they could prove their vision to be shortsighted, this 
is not allowed as an excuse under present regulations, and 
the}' are compelled to wear spectacles enabling them to com- 
pete with others at target practice at 1,000 yards distance. 
We may therefore take it for granted that on the whole 
there are more weak eyes among weavers than among the 
average of human beings. It is the nature of the work which 
produces weak and short sight, often ruining many young 
eyes in this way in a few years, so that we have to deal as 
much with younger people, before the looms, as with those 
whose hair has turned gray. 

Spectacles and eyeglasses, when of the correct strength, are 
a help to the eye. They relieve the strain and are often the 
means of strengthening the nerves. Our improved mechani- 
cal facilities have made spectacles both better and cheaper 
than formerly, and like many other things they have passed 
from the position of luxuries to that of commonplace neces- 
saries. How often do we now see children sent-to school 
with spectacles, generally more to strengthen the eyes and 
to prevent undue strain. There is still the " heavy swell," 
with his gold eyeglass, or the fast young lady who thinks an 
eyeglass a necessary part of her outfit, but many more peo- 
ple will be found wearing glasses in the present day,simply 
because they require them and find them both a comfort 
and a relief. 

The buyer when he examines the cloth he wants to pur- 
chase looks at it carefully through an eyeglass, in case he is 
shortsighted; the manufacturer produces his glasses from bis 
waistcoat pocket when he looks at his deliveries, or when 
the new patterns are submitted to him; the clerks in the of- 
fice imitate their master with or without necessity, by sport 
ing eyeglasses; but the poor weaver, who has to look at the 
cloth and the yarn it is made of far more closely, who has 
not to miss a pick in a complicated pattern or allow a float 
or other detects in the cloth, has to do all with the simple 
assistance of his natural vision, whether this is perfect or 
not. If a warp end breaks behind the healds, he or she must 
find it and tie it in the proper place. Here they cannot al- 
ways bring their eyes close to it, and ver.y often have to do 
it by feeling more than by seeing. 

We believe there is an unwritten law among weavers pro- 

hibitingy,he wearing of spectacles, but we are not aware that 

masters would be averse to it. We see no reason why they 

should, and fancy the matter need only be brought properly 

before them to receive a hearty support from many humane 

employers. 

-^ < » > *i 

Cbeap Oas for Cooking. 

The small city of Nakskov, Laaland, has tried the experi- 
ment of cheap gas and encourages its use for cooking as well 
as illumination, and the consumption has reached 94 cubic 
meters (nearly 3,590 cubic feet) a year for each inhabitant. 
This result was accomplished by this arrangement. 

1. The price for purposes of illumination is 4 cents per 
cubic meter ($1.16 per 1,000 cubic feet). 

2. The price for heating purposes is 3 cents per meter (87 
cents per 1,000 cubic feet). 

3. The gas is put in the houses free. 

4. The meters are sold to_ consumers at cost. 

5. The house pipes, fixtures, and appurtenances are fur- 
nished as cheaply as possible, and five years are allowed for 
paying for them in quarterly installments, with four per 
cent interest. 

6. The gas is paid for monthly. 

7. When all the arrangements are completed, every con- 
sumer can burn gas free the first month. 

8. One burner is allowed in the kitchen at the same price 
as for heating. 

All classes of people are well represented among the con- 
sumers of heating gas, especially the small families of work- 
ing men. The gas works are so managed that all the offi- 
cials and each of the permanent employes receive, in addi- 
tion to their regular salaries, a portion of tbe net profits of 
the works. 

In spite of the extremely low price the gas works are do- 
ing a good business, besides lighting the streets gratuitous- 
ly. — D. A. Polyt. Zeiiung. 



Timber coK'ers about two-thirds of North Carolina; Mis- 
sissippi has some twenty million acres of it; Louisiana, fif- 
teen million; Texas, a great amount. 
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THE ATHENIAN TBIItEUE. 

The restoration of the Athenian trireme is one of the 
most important and controverted questions of archseology. 
The documents which may serve to solve it are numerous, 
and worthy of credence. Texts, inscriptions, and tigured 
monuments have been discovered and described; the data 
gathered by savants, as evidenced by the beautiful worli 
published by Mr. Oartault, increase every day; and yet no 
general solution has been found, and we are not certain as 
to the most essential point — the mode of propulsion. Sail- 
ors,, in spite of books and images, deny the superpo- 
sition of the rowers, and Hellenists affirm it under 
conditions that are contrary to the laws of mechan- 
ics and to the experience of men who follow the 
sea. Both put forth hypotheses that their adver- 
saries have no difficulty in combating, and the dis- 
cussion remains sterile. 

An attentive examination of a bass-relief repre- 
senting the central part of an Aphraktos trireme, 
found by Mr. Lenormant, at the Acropolis of 
Athens in 1852 (Fig. 1), has suggested to me a new 
method. Without pretending to an exactness that 
the subject does not admit of, 1 will describe a tri- 
reme of the fifth century, such as the texts and fig- 
ured monuments show it, according to my opinion. 
The trireme was a very long boat with flat bottom 
and sharp form, and sitting low in the water, as the use of 
a large number of oars required. In the direction of ■ the 
length, we find three divisions, to wit: in the center, a row- 
ing chamber, wherein was concentrated the motive power; 
and in front and behind, a prow and a poop, whose space 
was devoted to different uses. In the direction of the 
height, the volume of the hull was divided into two parts 
by a continuous and strong deck. 

Beneath the latter was the hold, and, above it, a half-open 
space limited by the upper deck 
— a light structure forming only 
a maneuvering flooring and shel- 
ter. The central part of the hull 
was divided into three parts: the 
middle, in which were stored 
water and provisions, and the 
two sides, which the Greeks 
called thalames, because they 
served as a refuge to the sick 
and to those who were wounded 
in combat. 

The provision magazine was 
separated from the thalames by 
stroTigp-irtition-iidiaphTagmceta), 
which are mentioned in the texts, 
and concerning the role of which 
controversy has run rife. The 
rowing chamber was fitted up 
with two kinds of benches — the 
thi-anites, owing their name to 
the form of their supports, and 
the lateral or zygites, from their 
Greek name, zuga. All these 
benches, according to the texts, 
were immovable. 

The figures show the details 
of these arrangements, and per- 
mit the method of the four 

kinds of rowing in vogue among the Greeks to \^ under- 
stood. In simultaneous oi' parade rowing the thranites, 
zygites, and thalamites were juxtaposed and interposed. 
The oars had but a limited sweep, and the purchase of the 
blades against the water was reduced. 

In thranite or combat rowing the thi'anite oars alone were 
manned, and each of them was actuated by three men. The 
whole crew was employed ; the rowing chamber was full; 
moving from fore to aft was for- 
bidden, as also communication 
with the center of the hold; and 
the thalames were open to re- 
ceive the wounded rowers. The 
speed of the galley attained its 
maximum. Being given itspro- 
bable dimensions and the num- 
ber of the crew as stated by his- 
torians, such maximum may 
have reached 10 kilometers per 
hour. 

In zygite rowing, or that em- 
ployed in urgent missions, the 
zygite oars, which were shorter 
and lowei- than the thranite, 
were manned and actuated by 
two rowers. The crew was di- 
vided into two sets, which re- 
lieved each other from time to 
time. The galley was capable 
of making 120 kilometers in 24 
hours. The thranite benches 
were removed, and moving about 
was easy. 

In thalamite rowing, or the 
method used in fine weather, only 
the thalamite oars were used, 
these being so light that they 
could be handled with ease by 
the youngest sailors. The 



rowers, who stood upright in the thalames, followed a slow 
rhythm; the crew was separated into three or four divisions; 



very probable that the internal partitions of which we have 
spoken were also constructed of several planes of crossed 



the propulsion was continuous; and the unoccupied sailors wood, and that the purpose of the whole was to- give the 
found rest and shelter in the rowing chamber, which had trireme, at the expense of a delicate workmanship andaccu- 



become free. 

It is easy now to appreciate the ingenuity of the arrange 
ments adopted by the Athenians to obtain all the advan- 
tage possible from the motive power; to understand the im- 
mobility of the benches, a feature so regrettable as regards 
the strength o£ the vessel; and to comprehend the parade 
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rate measurements, a rigidity without wl)ich there could be 
no stanchness. The ribbands performed also another role; 
they served as defenses in boarding, and as bearing points 
for th% hypozoTnes—Vae flat cables with which the trireme 
was enveloped, and the office of which was to deaden shocks. 
Independent of the channel-wales, there were strong 
cinctures below the water line that ended, according 
to ancient figures, at the rostrum; and, above the 
gunwale, there was a double ribband, called parados, 
consisting of two plankings nailed, one of them in- 
side, and the other outside of the frame. It was 
within this interval, within this passage (which 
must not be confounded with t\\e parodos thaX ran 
throughout the length of the rowing chamber, be- 
tween the bench supports) that the Greeks deposit- 
ed their shields. 

Above the parodoi there were knee timbers de- 
signed for supporting the upper deck — this latter 
being a light platform serving as a place for man- 
euvering and fighting, and having beneath it, in 
BASS-RELIEF REPKESENTING AN APHRAKTOS TRIREME. front, the cable bitts and the cook's room, and, be- 

hind, the officers' quarters. Around these principal 
rowing, which, moreover, had a useful purpose, since it : facts, which are known to us through texts or figures, are 
permitted of ascertaining at a glance that the materiel and grouped secondary features. 

po'SoraraeJ were complete, and that the rowers had learned to VVe see the mainmast — the large mast that carried those 
row in unison and with accuracy. i square sails that are still used by small ships in the Archi- 

The system of construction of the Greeks presented cer- I pelago, and that are so useful for sailing large or down the 
tain analogies with our own. The bottom of the ship con- wind toward a ihooring — and the two extreme masts, one 
sisted of strong timbers to which were attached the ribs of which carried the jib, and the other that lug sail which 
forming the frame. Planks nailed to these ribs formed the ' was so remarkable for its cut and rig. We find in the stolos 
shell and received the calking. The sides of the vessel i hat high stem to which the Mediterranean ships fix their 

studding-sail yard, and we im- 
agine to ourselves the proreus 
standing upon the akrostolion, 
and leaning forward to question 
those below. 

In front of the rowing cham- 
ber, and near the hawse holes 
(opMhalmoi), were the epotides — 
strong pieces of timber serving 
the double purpose of support- 
ing the anchors, and protecting 
the oars when the enemy en- 
deavored to break these by board- 
ing length ■wisej_ 

For this reason, these timbers 
were strongly braced by beams 
running backward and abutting 
against the ribbands, so as to 
foi'm a sort of grating. Behind, 
there was a sort of fan whose 
curved blades were connected by 
the flagstaff. This was the aph. 
laston, which, although perhaps 
too mnch embellished, was cer- 
tainly useful to the trierarch, 
who, from this open shield, 
watched the maneuvers of tlie 
enemj"^ while running counter to 
him. Near by was the crosspiece 
which controlled the two rudders. These latter, which were 
conjugate, had the property (due to the arrangement of their 
bars) of revolving when pushed against; and their blades, 
which scarcely cut the water when the course was a straight 
one, dipped and sought of themselves more resistant strata 
when the pilot set them in action. 

The trierarch's post was upon the upper deck, near the 
rudders, whence, through wide apertures, he was able to 
see the rear of the rowing cham- 
ber, and [he keleustes, who trans- 
mitted his orders to the rowers. 
The mode of clearing the decks, 
and the maneuvers, were of the 
simplest nature. 

The yards and .square sails 
were deposited on shore, and 
the foremast was taken out and 
arranged for maneuvering the (Ze?- 
vhins. It s probable that these 
latter, not so heavy as the legend 
supposes, were metallic cylin- 
ders terminating in sharp cones, 
and guided in their fall by the 
cordage on which they had been 
hoisted. In falling, they ac- 
quired great penetrating power, 
and entered the deck just as 
the sharp-nosed porpoise enters 
the water after one of his leaps. 
The tliranite oars were manned, 
the rowers being half naked. 
The thalamites had their shields 
at band, ready, on fixing them 
in the parodos, to perform the 
maneuver that Jason taught the 
Argonauts. The defense of the 
rowing chamber was completed 
by leather curtains. The tri- 
reme bore down upon the enemy 




Fig. 2.-KEST0RATI0ir OF AN ATHENIAN TRIREME 



presented a very peculiar aspect, which is at ottfle revealed 
and explained to us by the bass-relief from the Acropolis. 
Strong horizontal pieces ran along the side at distances that 
permitted of the passage of tlie oars. These ribbands or 
wales were connected by diagonal pieces running from top 
to bottom and from prow to stern. These ribbands and 
diagonals, which were connected by mortises, were bolted to 
the ribs and formed a covering of invariable triaogies. It is 




Fig. 3.-GENERAL VIEW OF AN ATHENIAN TRIREME. 
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and crossed him at a short distance; the soldiers and archers 
made use of their arms; and the oars on the side attacked 
were at once drawn in, their shanlss slipping into their 
straps, and the handles, guided by the thranites, passing 
over the heads of the group on the opposite side, leaving 
nothing outside but the blades protected by the projecting 
epotides. If the distance permitted of it, the sailors let the 
delphins drop. The crossing effected, the oars were again 
actuated, and the trireme, thanks to her superiority in sail- 
ing and evolution, getting the better of her adversary, drove 
her rostrum into the lalter's side. 

We have designedly left till now a description of the ros- 
trum and its accessories — the principal weapon of the tri- 
I'eme. This apparatus, which was placed very low, consisted 
of a bronze or iron fork whose branches were nailed to the 
longitudinal pieces of the prow, which latter was continued 
by a projecting rod and ended in a triple point. Thus out- 
lined and attached, the ro.strum did not penetrate so deeply 
as it would if it had had to attack less tapering surfaces 
higher up. There, was less danger of its getting caught, and 
of thus exposing the vessel that carried it, and that had be- 
come immovable, to the attack of a second adversary; and 
the leaks that it opened were more difficult to stop. As an 
offset, if it had had to act alone, there would have been 
great danger of the trireme's being exposed to a dangerous 
etrain through the action of transverse forces passing much 
beneath her center of gravity. This danger was warded off 
by the Greeks by means of the proemboMs, which was a pro- 
jecting piece forming a continuation of the channel wales, 
and armed with one or several metallic points. These lat- 
ter came in contact with the surface s above water almost at 
the same instant that the rostrum struck those below the 
water line. They struck into the planking or wales, pre- 
vented too deep a penetration, divided the frame timbers that 
tended to bend the beak, and annulled the action of that 
which tended to capsize the vessel. The utility of the pro- 
emholia was also very great during the course of a cruise; for 
by passing the hypozomes over its points, it became a safely 
buffer in cases of running afoul, and a protection for the 
cables. These precautions were not the only ones that the 
Athenians took against the dangers of navigation in squad- 
rons. The points of the rostra themselves were sometimes 
trimmed with supplementary hypozomes offered by the ex- 
pressed will of the people, that is to say, of the sailors. It 
must be observed that the intervention of such will wasnotan 
idle one, for the presence of submarine hypozomes rendered 
the work of the rowers very hard, and it was but just that 
those interested should be able to choose between fatigue 
, and danger. 

I have presented a general view whose parts are accurately 
arranged, whose details are borrowed from authentic docu- 
ments that have been translated more or less freely, but al- 
ways in the direction of practice and tradition. It is a solu- 
tion which, by the fact alone that it is possible, seems to me 
ought to come near to the truth; and so I hope that this 
study will prove one step toward the restoration of a type 
that passed for a chef d'auvre among a people of high cul- 
ture, fond of an institution to which it owed glory, riches, 
and supremacy. — Bear Admiral Serve, in La Nature. 
^ < » I ^ 

AFFABATTJS FOB BEOUIAIINO THE FBESSUBE IN 
WATEB CONDUITS. 

The apparatus shown in the annexed Figs. 1 and 3 has 
been devised by a Mr. Eichenauer to 
deaden the shocks that occur in water 
conduits and to remove the air from 
the latter. 

Referring to the plan, which is repre- 
sented in Fig. 1, it will be observed 
that the apparatus. A, is placed at the 
side of the conduit, B, into the circuit 
of which it is introduced by opening 
the slides or valves, Ci and Cj, and by 
closing C. This arrangement renders 
the apparatus accessible for repairs 
without its being necessary to shut off 
the water in the conduit. 

If it is a question, for instance, of fill 
ing the empty conduit, B, with water, 
without the necessity of being obliged 
to open cocks or other apparatus in 
order to give exit to the air, the appa- 
ratus will operate as follows: The air, 
forced by the water into the apparatus 
at D in the direction of the arrows, 
shown in Fig. 2, through the channel, 
g, will be compressed in the cap, h, 
whence it may disengage itself through 
the valve, c, until tlie water, which has 
in the meantime entered the J, pipe, r, 
lifts the floating piston, a, and thus 
closes the valve, c, which rests on the 
rod that guides it. Inversely, when a 
portion of the main water conduit is 
being emptied, the piston, a, falls with tlie water which is 
flowing out, and opens the valve, c, thus allowing a re-en- 
trance of the air. 

Any air that may accumulate in the conduit during its or- 
dinary daily operations disengages itself in the same way 
automatically; As this air always flows to the highest 
points, it will collect in the cap, h, and finally, when its 
pressure has become greater than that of the Water, depress 
the piston, a, and open the valve, c. There will thus be a 



constant equilibrium between these two pressures, and, be- 
sides, the air will prevent the water from rising too high in 
the pipe, g. 

The injurious influence of the shocks that occur in main 
water conduits is prevented as follows: If, for example, the 
shock acts from the left, it will compress the spring, k,- by 
means of the piston, «, and this spring being exactly regu- 



NEW JEXEBCISING AFFABATTJS. 

This improved exercising apparatus consists of a pair of 
horizontal parallel bars connected at one end by a third bar, 
and the three together supported by three legs suitably in- 
clined and braced, one of them being under the center of the 
third or connecting bar and the others at the unconnected 
end of the parallel bars, said bars and legs being contrived 



lated for a normal pressure, the piston, e, will in a certain i to be easily luken apart and put together, and when taken 
measure close the aperture, I, in the tube, d, which serves as [apart are quite portable, light, and pack away in a small 



a guide to the said piston. At the same time the rod, in, by 
means of the bent lever or cam, n, will raise the rod, o, and 
depress the piston attached to q, thus closing the aperture, 
gi. The shock is thus confined to the pipe, g, and to the cap, 
h, while the cross-shaped piece, r, and the part, Di, of the 




WOBTHINGTON'S EXEBCISING AFFABATUS. 

pipe is closed. This difference in pressure causes the piston, 
a, to fall, so that the injurious effect of the shock is sup- 
pressed by the opening of the valve, c. When the shock has 
thus been balanced, the spring, k, carries the piston back to 
its normal position. The same thing occurs when the shock 
is produced from (he other side. 

The apparatus shown in the cut is designed for a conduit 
six inches internal diameter with a pressure of four atmo- 
spheres. It is wholly mounted upon the X o'" cross-shaped 
piece, r, which is provided with two manholes, e, in order to 
allow of easy access to the attachments of the piston rods. 
Puring the normaf operation of this apparatus the water 
passes from D through t, into the annular opening, /, and 
enters the tube, d, through the slit, I, then enters the piece, 
r, and finally the part, D,, of the conduit. 

- — ■ ^ 4 t I » 

There are a great many times, truthfully says one of our 
contemporaries, when a glue pot in the house is a " well 




APPARATUS FOR REGULATING THE PRESSURE IN WATER CONDUITS 



spring of pleasure," and is an economical investment, espe- 
cially when one of the kind here described: Buy at a tin 
shop one small tin cup, costing five cents, and a larger one, 
costing about ten, in which the smaller one can be set; five 
or six cents' worth of glue will mend a great many broken 
articles, or will fasten the things that have become unglued. 
Put thff glue in the small cup with a little water; put boil- 
ing water in the larger one, and set the glue pot in it; in a 
few minutes the glue will melt and be ready for use. 



space. The apparatus is specially designed to afford the 
means in any room at one's home for the exercise known as 
" dipping," as practiced in the ordinary gymnasium. 

This exercise, which, by the way, is a most beneficial 
one, consists in supporting the body upon the hands, which 
grasp the parallel bars, lowering the body by bending the 
arms until the chin is on a level with the hands, then raising 
the body by straightening the arms. This is repeated sever- 
al times. The exercise develops the pectoral and triceps 
muscles very rapidly, and at the same time broadens and 
deepens the chest and throws back the shoulders, and has 
been highly recommended by authorities on physical culture; 
and for the want of suitable apparatus two chairs have been 
recommended, the chairs being placed back to back a short 
distance apart ; but such device is so unsatisfactory that the 
exercise is generally neglected. This apparatus obviously 
overcomes all difficulties and affords entirely satisfactory 
means for practicing the exercise. An excellent exercise 
for the biceps and abdominal muscles may be obtained by 
grasping the bars from the under side and letting the body 
down toward the floor until the arms are straight, the legs, 
astride the back leg of the apparatus, forming a right angle 
with the body, and the knees kept straight, the raising the 
body by bending the arms until the shoulders are on a level 
with the bars, lowering again, and repeating several times. 
Tlie exercise of dipping cannot be had from rowing-machines, 
healtB-lifts, or chest- weights. The nearest approach to it is 
found in the chest- weight ; but they have to be permanently 
fixed in the room where they are used, while this apparatus, 
which is specially adapted for the exercise, may be set up 
for use when required and be readily taken down and put 
away when the exercise is over. 

* This useful invention has been patented by Mr. Geo. 
Worthington, of St. Denis, Baltimore Co., Md. 

— -» < « > »i — 

Vlowera and Insects. 

In these days, after the very elaborate and ingenious de- 
monstrations of the relations of flowers and insects, it is 
scarcely any longer doubted that the intimate economy of 
both has been modified and adapted directly with reference 
to the needs and habits of each; that the flowers have de- 
veloped color, scent, and intricate devices of form to attract 
and to entrap the insects, in order that by their propitious 
visits they may be cross fertilized, improved, and more 
widely distributed; that on the other hand the insects have 
become modified in shape and instincts to adapt themselves 
more commodiously to the various flowers, a process that 
has secured in nature a great variety of forms and habits 
among insects, and that these introactive influences are 
ceaselessly active. 

Naturalists are inclined to think that the evolution of 
flowers, by which we now find three ways of fertilization 
created, viz., self-fertilization, wind fertilization (anerho- 
phily), insect fertilization (entomophily), has followed exactly 
this last mentioned order. That in 
earlier ages plants were all self-fertil- 
ized, that wind fertilized plants mark 
the next steps in advance, perhaps, 
and that insect fertilized plants de- 
veloped their beauty of color and form 
last of all in the struggle for existence. 
At this point, Mr. Ed. Heckel, a 
French botanist, enters a protest, con- 
tending that colors of flowers have not 
been evolved with any reference to th& 
perceptions of insects. And he in- 
stances the brilliancy of the Alpine 
flowers, where he maintains there are 
no insects or too few to affect the re- 
sults claimed by the evolutionists. 

But recently M, Ch. Musset has spent 
four years of close observation in these 
altitudes, and affirms that insects are not 
absent or even rare at elevations of 7,000 
feet above the level of the sea, and that 
the flower visitors, the Lepidoptera, 
Hymenoptera, and Diptera, were more 
numerous than the other orders. Fur- 
ther, the comparati'Be x&riXy of insects at 
high elevations is exactly calculated to 
produce a sharper competition among 
the flowers, and lead to the production 
of more brilliant and conspicuous lints. 
M. Heckel still insists upon the insuffi- 
ciency of the cause assigned, and of 
course he may be right, but the presumption is against him 
at present. His own explanation seems at any rate deficient, 
being that " the solar radiations are more intense than in the 
plains." 

This might, it seems natural to think, affect the colors of 
the insects as well as those of the flowers, but they are as a 
rule somber and dark. At any rate, the brilliant skies of 
Persia, Arabia, and the Sahara have not produced a bril- 
liant flora and fauna. 



© 1883 SCIENTIFIC AMERICAN, INC 



340 



^Miiixfu %mttum. 



[June 2, 1883. 



ENGINE ANO BOILER BOOMS OF THE 6BEAT 3BIDGE. 

Situated under the roadway of the Brooklyn approach, a 
little beyond the end of the station building, is a large. Ir- 
regularly shaped room, having an extreme length of about 
61 feet, and a width of 39 feet. The ceiling is formed of 
brick arches supporting the roadways. Occupying the 
upper end of this room are the engines that move the end- 
less rope to which the cars are attached. The engines rest 
on masonry beds, and are placed across the room, or in a 
line perpendicular to the axis of the bridge, one on either 
side of the drums carrying the rope. The drums are each 

12 feet in diameter, with faces 26 inches and 27J^ inches 
wide, and have five semicircular grooves cut in the center 
of the face. Between them is a friction drum having a dia- 
meter of 5 feet and- a face 313>^ inches wide. Passing 
through this drum is the crank shaft of hammered wrought 
iron, 13 inches in diameter. The duty of the friction drum 
is, principally, to take the stress caused by the rope which 
is wound about the two large drums. On the crankshaft is 
a pinion having 35 teeth engaging with a gear on one of the 
main drum shafts, having 84 teeth, the diameters being 
equal to those of the friction and driving drums, respec- 
tively ; the face of each is 12 inches wide. Between one 
crank and the drum is a clutch, worked by a lever, thereby 
enabling the engines to run together or independently. 

The openings in the clutch are so arranged as to bring the 
cranks quartering. The pillow blocks for the journals are 
of cast iron, with bottom brasses and Babbitted cap.". The 
cylinders of the engines are 26 inches in diameter and 48 
inches stroke, and the depth from center line to the base of 
the bed is 3 feet. The fly wheels have straight spokes, are 
built in sections, and weigh 18 tons. The engines are auto- 
matic. They were built by the Dickson Manufacturing 
Company, of Scranton, Pa. 

Along one side of the room is a masonry incline, capped 
with granite blocks, to which are bolted steel rails.* On 
these rails will run a heavily loaded car carrying a sheave, 
or a grooved pulley, around which the endless rope will 
pass, thus taking up the slack. 
The rope, after leaving the two 
drums, passes up and over a 
sheave on an iron frame at the 
higher end of the incline ; itthen 
passes around a sheave on the 
loaded car ; then back to a 
sheave which guides it through 
a small hole in the roof ; passing 
through this it goes over a sum- 
mit sheave located on a frame 
between, the tracks ; thence to 
the New York side. On return- 
ing it passes over a summit 
sheave down to the other side of 
the drums, directly beneath. All 
the sheaves are 10 feet in dia- 
meter. 

In the end of the room oppo- 
site that occupied by the ma- 
chinery already described is the 
plant of the U. S. Illuminating 
Company for lightingthe bridge. 
There are two engines of the 
Corliss pattern, each 16 inches 
by 38 inches, fly wheels 10 feet 
in diameter, and faces 16 inches. 

Each engine runs two dynamo machines of the regular 
style made by the U. S. Electric Light Company. This 
forms, practically, two independent systems, each having a 
circuit of 40 lights. As it passes ovet the bridge one cir- 
cuit supplies alternating lights on each side ; the other 
circuit supplies those intervening;' if one should be broken the 
bridge would still be illuminated at regular intervals, though 
with only one-half the number. The engines will run at a 
speed of 80 revolutions per minute, the armatures making 
1,000 revolutions. There will, ultimately, be a total number 
. of 80 arc lights of 3,000 candle power each, of which 62 will 
be on lamp posts distributed along the bridge, the remainder 
being in the buildings. The lamps are furnished with two 
carbons, an automatic cut-out changing the current from 
one to the other at the proper time. 

The boilers which supply steam to all these engines are in 
a building adjoining the approach. The building is five- 
sided, the long side being 65 feet, the two ends 28J^ feet, 
and the other two sides forming an obtuse angle. Here is 
a nest of tour boilers made by the Babcock& Wilcox Com- 
pany, of this city. They consist of a series of lap-welded, 
wrought iron watertubes, inclining slightly, and connected 
at either end with a horizontal drum. Their construction 
and plan are so well and favorably known as to make a de- 
tailed description superfluous. The drums are 36 inches in 
diameter and 18 feet long. There are six sections of nine 
tut)es, each tube being 4 inches in diameter and 18 feet long. 
The mud drum is 18 inches across. The boilers are each 
104 horse power. The supply pipe leading to the engines is 

13 inches in diameter. If the steam supply should be found 
to be insufficient, there is space at one end of the room for 
two additional boilers of the same size. 

Our first page shows the engine room as seen from the 
upper end, the driving drums and engines being in the 
foreground, and the incline extending across the rear. 
i^ < » » •■ 

The Mexicans use a strong solution of iodine in potas- 
sium iodide for an antidote for rattlesnake poison. 



A. Narro^r House. 

The narrowest house in New York may be seen at the 
northwest corner of Lexington Avenue and Eighty-second 
Street. When Lexington Avenue was* cut through some 
years ago, a strip of land five feet wide and one hundred 
feet deep was all that was left of a certain lot belonging to 
a person who did not own the next lot on the street. The 
strip, while of little value by itself, would be valuable to 
the person owning the adjoining lot on Eighty-second 
Street, because it would not only enable him to build a 
house five feet wider, but would give him windows all 
along the side of his house on Lexington Avenue. The 
two owners, however, could not agree as to terms, and a 
house was erected on the lot adjoining the narrow strip. 
The owner of the latter had nothing to do but to abandon 
his lot or build a house five feet wide upon it. The latter 
course was perhaps adopted because such a house would 
shut up all the side windows of the neighboring building, 
and considerably reduce its value. - 

The new building, which has been finished for some 
months, is theiefore"5 feet wide, 100 feet deep, and 4 stories 
high. It is divided into two houses, eacti fifty feet loitg, 
and the entrance doors are, of course, on the Avenue, as 
there is no room for a door at either end of the building. 
The law allows a building at the corner of a street to have 
projecting bay windows along the side, and taking advan- 
tage of this circumstance, the architect has managed to plan 
a house which, while peculiar in inside appearance, and 
probably very uncomfortable to live in, may find tenants. > completed stretch is only 1,430 meters. Up to the end of 



the debris is removed by trucks, which follow closely on the 
track of the perforators, and a few minutes later the drilling 
is going on as rapidly as before. The drift thus made is 
2'75 meters wide and a 50 meters high. While one drift is 
being driven below, another, to which access is gained by 
vertical shafts, is being driven above. This work has neces- 
sarily to he done by hand, and the rubbish is shunted 
through openings, made for the purpose, into an inferior 
gallery. Until very lately the ventilation had given rise to 
no difficulty, and the heat has rarely exceeded 14 degrees 
Centigrade (58 degrees Fahrenheit). The contractors have 
undertaken to make an average advance of 6-60 meters a day. 
For every day they exceed the given time Ihey will he 
mulcted in a penalty of £68; for every day gained they will 
receive a premium of £68. So far the contractors iiave kept 
well up to time. On not a few occasions the agreed rate of 
advance has been more tlian doubled. From Jamiary, 188J, 
when the work began, to September 30, 1882, the lengtli 
pierced on the east side was 2,976 meters, on the west 3,643, 
together 5,619, equal to 8'80 meters daily, figures which are 
highly significant of the progress made of late' years in the 
method of boring great tunnels. 

In the month of February last the rate of advance per day 
was 4'68 meters on the east side, 4'74 on the west side, and 
but for the scarcity of water, owing to the freezing of the 
sources of supply, a still better average would have been 
made. On the west side there is now a stretch of 3,070 me- 
ters practicable for locomotion, while on the east side tlie 



Without these bay-windows or square projections running 
from the foundations to the roof, it would not have been 
possible to build a house at all, for no room would have 
been wider than three feet. Each house has, therefore, two 
bay-windows, in one of which are the stairs, and in the other 
one room about eight feet wide by fifteen feet long, upon 
each floor. The long passage between the stair-well and 
the room is about three feet wide. Each house contains a 
kitchen 8' x 15', and four rooms, each of the same size, but 



February the quantity of earth and rock removed amounted 
to 429-083 cubic meters, and the walling to that date executed 
measured 121 '511 cubic meters. The tunnel is expected to 
be completed and the line ready for opening by the autumn 
of 1884. 
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on different fioors. There are also ingeniously-plaited closets 
at each end of the building and under the stairs. Both 
houses are unoccupied. One is offered for rent at $500 a 
year. 

If the object of the builder of these extraordin^y houses 
was simply to shut out the light from his neighbor's build- 
ing, he would probably have accomplished the same end at 
much less expense by adopting Mr. George Kemp's device 
of sheet-iron shields. Mr. Kemp did not wish the occupants 
of the building in the rear of his house, at No. 730 Fifth 
Avenue, to overlook his premises, and so he built an iron 
scaffolding in his back yard and placed iron shields against 
the obnoxious openings, shutting out air and light as com- 
pletely as a brick wall would have done. This arrangement 
has been for years the source of no little comment from the 
neighbors and passers-by. — Evening Pod. 



The ArlbergeTunnel. 

The Bevue Oenerale des Chemins de Fer, writes our Geneva 
correspondent, gives some interesting particulars concerning 
the Arlberg tunnel, the boring of which is being pushed 
with great energy and success. The present road over the 
Arlberg, which forms the frontier between Austria and 
Switzerland, is 5,400 ft. above the level of the sea; but the 
tunnel is much lower down, the opening on tlie Tyrol side 
being 4,030 ft., and that on the Swiss side 3,770 ft. above 
sea level. Its total length will be -10,270 meters (11,161 
yards, or six miles and 601 yards), and it runs for the most 
part through a formation of mica schist. The method of 
excavation differs from that practiced in the making of the 
St. Gothard tunnel. Instead of piercing the upper part of 
the passage first, and working down, the Austrian engineers 
have preferred to begin at the base and work upward. 
The face of the rock is drilled by perforators actuated by 
compressed air, which is pumped into the tunnel by turbines 
stationedat its two extremities. . , 

When a siiflScieut number of holes have been drilled, they 
are charged with dynamite and exploded. After the- blast. 



Tbe Age of Indentions. 

The number of inventions that have been made during the 

past fifty years is perhaps unprecedented in tlie history of 

the world. Of course inventions 

of benefit to the human race 

^ ^ have been made in all ages since 

man was created; but looking 
back for half a hundred years, 
how many more are crowded 
into the past fifty than into any 
other fifty since recorded his- 
tory! The perfection of the 
locomotive, and the now world 
traversing steamship, the tele- 
. graph, the tele pboue, the a jidi.- 
phone, the sewing machine, the 
photograph, c h r o m o litho- 
graphic printing, the cylinder 
printing press, the elevator for 
hotels and other many . stoned 
buildings, the cotton gin and 
the spinning jenny, the reaper 
and mower, the steam thrasher, 
the steam fire engine, the im- 
proved process for making steel, 
the application of chloroform 
and ether to destroy sensibility 
in painful surgery cases, and so 
on through a long catalogue. 
Nor are we yet done in the 
field of invention and discovery. Tlie application of coal 
gas and petroleum to heating and cooking operations is 
only trembling on the verge of -successful experiment, the 
introduction of the steam from a great central reservoir 
to general use for heating and cooking is foreshadowed 
as among the coming events, the artificial production of 
butter has already created consternation among dairymen, 
the navigation of the air by some device akin to our pre- 
sent balloon would also seem to be prefigured, and the 
propulsion of machinery by electricity is even now clearly 
indicated by the march of experiment. There are some 
problems we have hitherto deemed impossible, but are 
the mysteries of even the most improbable of them more 
subtle to grasp than that of the ocean cable or that of the 
photograph or the telephone? We talk by cable with an 
ocean rolling between; we speak in our own voices to friends 
100 miles or more from where we articulate before the 
microphone. 

Under the blazing sun of July we produce ice by chemical 
means, rivaling the most solid and crystalline production of 
nature. Our surgeons graft the skin from one person's arm 
to the face of another, and it adheres and becomes an inte- 
gral portion of his body. We make a mile of white print- 
ing paper, and send it on a spool that a perfecting printing 
press unwinds, and prints, and cuts, and delivers to you 
folded and counted, many thousands per hour. Of a verity 
tliis is the age of invention, nor has the world reached a 
stopping place yet. — Cincinnati limes-Star . 

i* I « I » 

To remove the unpleasant taste which is frequently obser- 
able from new wooden vessels is a thing diiflcult of accom- 
plishment. TTw Bremng World says that the simplest plan, and 
one that will succeed in most cases, is to scald them thorough- 
ly several times in boiling water, then dissolve some pearl- 
ash or soda in lukewarm water, adding a little lime toil, 
and wash the inside of the vessels well in the solution. 
Afterward scald them several (imes thoroughly as be- 
fore. 



© 1883 SCIENTIFIC AMERICAN, INC 



June 2, 1883.] 



^tmtxiu %mmtm. 



341 



visibility of Ruled lilnes. 

To the Editor of the Seientijk American : 

In an article ia your issue of May 5, on "The Visibility 
of Euled Linos," there are some statements which do not 
agree witb my experience. I find that lines properly ruled 
on glass are similar to graven lines; Ihey are smooth, clean 
cut, having a definite shape and depth. Such lines are 
always visible in the microscope, and central or oblique 
light will show the bottom of each cut as a dark or colored 
line, plainly visible, and requiring no graphite or other for- 
eign substance to indicate it. The microscope is the test 
for a properly ruled line. The mechanical elements (press- 
ure, etc.) entering into the process of ruling are not at all 
evidences that lines have been properly ruled. The slightest 
accident to the point of the cutter, or the surface of the 
glass not being perfectly clean, will spoil a line; that is, 
produce a scratch which cannot be satisfactorily illuminated 
in.any light. Well ruled bands of lines, 70,000 or 80,000 to 
the inch, are visible in the microscope with central light; 
and with a Smith vertical illuminator (giving central light), 
I have seen 100,000 lines lo the inch. As these individual 
lines have a width of about g^^oVoo of *i i°ch only, it fol- 
lows that the difficulty is not to see such a narrow line, but 
to eliminate the diffractions which tend to blur the image in 
the microscope, and so prevent the resolution or separation 
of the lines in a band of them. C. Fasoldt. 



DECISIONS RELATING TO PATENTS, TBADE MASKS, ETC. 
Supreme Court of the ITiiited States. 

The Manhattan Medicine Company, Appellant, m. 
Wood el al. 

Mr. Justice Field delivered the opinion of the Court. 

A court of equity will extend no aid to sustain a claim to 
a trade mark on an article which is put forth with a mis- 
representation to the public as to the manufacture of the 
article and as to its place of manufacture, both of which 
circumstances were originally circumstances to guide the 
purchaser of the medicine. 

When a right lo the use of a trade mark is transferred to 
others, the fact of transfer should be stated in connection 
with its use, otherwise a deception would be practiced upon 
the public. 

Appeal from the Circuit Court of the United States for 
the District of Maine. 



United States Circuit Court.— District of Rhode Island. 

Coupe et al. vs. Weathekhead et al. 

Lowell, J.: 

This bill is^ brought upon Letters Patent Np. 333,333, 
granted the plaintiff Coupe, March 18, 1879. It describes a 
mode of stretching and reducing to a uniform thickness 
what is known in the trade as "rawhide leather ;" that is, 
a bide which has been stripped of its hair and has been soft- 
ened and brought to a state in which it is very soft and 
flabby and iuuch wrinkled, but has not been tanned. 

Held by the Court: 

If, iu the operation of a prior machine, a greater number 
of persons necessarily have to be employed than in a pa- 
tented machine, this tends to prove that the machines are 
not alike. 

The omission of certain elements of the old machina and 
insertion of certain additional features, if an improvement 
results, constitute a patentable invention. 

Infringement of a claim is not escaped by the employ- 
ment in a combination of a certain board, which only effects 
two-thirds of a desired result, it depending altogether on the 
thickness and stability of the board whether the whole ope- 
ration is or is not copied. 

It is not necessary for a machine to be automatic in order 
to be patentable. 



Tin Cans and Foods. 

Stamping machines first receive the tin, each machine cut- 
ting out one of the four pieces used in making the can. The 
first cuts the tin plate into plain, rectangular strips. These 
are for the cyhnder of the can, which is made of a single 
piece. The second stamps out a round piece, forming the 
bottom of the can. The edge of this is turned over by the 
machine and a single stamp cuts it, turns the edge, and pro- 
duces the bottom ready to be fitted on to the cylinder when 
that shall be made. The third produces the top. This is 
also round, of the same size aB the bottom, with a hole in 
the middle on "which the cap will be fitted later. This, with 
the turned edge and the groove around the hole for the cap, 
is also produced by a single stamp of its machine. The 
fourth machine turns out the cap. Each piece is then care- 
fully examined for flaws or breaks. All defective ones are 
thrown aside. 

The rectangular strips pass to the hands of a workman, 
who bends them, one by one, over a cylinder of the exact 
size of the can that is to he made. One end of the strip 
then laps over the other, perhaps a quarter of an inch. With 
a treadle he loosens a spring, which brings a clamp down 
on the upper edge and holds the tin ready for the solder. 
With a quick motion he throws a little powdered rosin and 
a small lump of solder upon the edge exposed, and then 
passes a soldering iron over it. By the time he hasrepeated 
these operations on another cylinder, precisely similar, with 
another strip of tin, the solder on the first one is cool enough 
to hold the edges together, and the hollow cylinder is taken 



off. It may be mentioned that the solder is all previously 
cut by machinery into lumps of the exact size necessary to 
solder the seam properly. This seam— the one up and down 
the body of the can — is soldered on the outside, in hand- 
made as well as machine-made cans. 

The next workman has before him three piles. Oue is of 
the body of the can, so called, or the hollow cylinder, made 
as just described. In the other piles before him respectively 
are the bottoms and heads from the stamping machines. 
There is also a sponge, wet with one part of muriatic acid, 
in which zinc has been dissolved, and three parts of water, 
and there is a large dish full of powdered rosin. Taking a 
cylinder or body in one hand, he presses one end of it upon 
the sponge, wetting it with the diluted acid, and then 
thrusts it into the powdered rosin. Enough rosin adheres to 
make the necessary " flux" for the solder that is presently 
to be put there. Then taking a bottom in the other hand, he 
puts it on the end prepared. 

The can is then ready for the machine that is to do the 
"outside soldering," which distinguishes it from the hand- 
made can. This machine is veiy simple and is run by a boy. 
By its means the can is made to revolve five or six times, 
with its lower edge in a bath of solder kept fluid at the pro- 
per temperature, the superfluous solder being scraped off at 
the same time. The top and bottom are soldered on in this 
way. The can is then filled. The filled cans are each placed 
on a small revolving table, a clamp holding them in posi- 
tion. Then, as they revolve, the boy touches the edge of 
each cap with a brush wet with dilute muriate of zinc. 

As has been said, the top of the can is made with a hole, 
around which a groove is stamped. The cap is simply a 
round piece of tin with the edge turned down to fit into this 
groove, and with a small vent hole punched in it near the 
middle. All the parts being made by macliinery, the edge 
of the cap fits into the groove with exactness, and it is sup- 
posed that, practically, none of the acid or of the solder 
reaches the inside of the can, but all remains in the groove 
on the outside. The solderer now applies a semicircular 
soldering iron kept at a great heat, and a stick of solder. 
The iron fits into one- half of the groove, and as the can re- 
volves the whole edge of the cap is soldered on. The heat 
of this operation expands the contents of the can, which 
was as nearly full as practicable before being sealed, so that 
the last particle of air is supposed to be driven out through 
the vent hole. This vent hole is then closed with solder by 
the next workman, and the process of closing the can is 
complete. In dealing with meats and some kinds of vege- 
tables it has been found necessary lo revent them, or, in 
other words, to reopen the vent hole later on and solder it 
up again. Why this has to he done with some materials 
and not with others is not known; but experience has 
taught the canners that it must be done with some goods or 
else they will spoil. 

The can is now sealed, but it is by no means ready for the 
market. If the goods were sent out at this stage, few of 
them would hold together, and all would spoil. The danger 
—the certainty — of putrefaction has yet to be guarded 
against. This is done by cooking the food inside. The 
packers call it " processing." Enormous kettles are arranged, 
into which crates or frames, holding sometimes a thou- 
sand cans, are lowered. A lid is then screwed on and steam 
is let in. The amount ofheat to be used and the length of 
time the food must cook vary, of course, with different 
articles, and the skill of the superintendent is called in espe- 
cially at this point. He must know, and does know, what 
degree of heat to apply, and how long to apply it. It is his 
secret. After the processing (and, as said, in some cases the 
revenfing) the goods are ready to be labeled and sold. 

The process above described relates to machine-made cans. 
The difference between these cans and the hand-made ones 
is this: The food does not come in contact with the cans 
above described, but the reverse is the -case in the hand- 
made cans. The making of 'the cylinder of the can is the 
same in both cases; that is, the seam from bottom to top of 
a cylindrical can is always soldered on the outside. Tlie 
top is then put on and a lump of solder is dropped in, to- 
gether with some powdered rosin. With a hand soldering 
iron the workman then melts and places the solder. The 
can is then reversed, the bottom put on, and a lump of 
solder and the rosin are thrown in through the opening in 
the top, through which the packing is to be done. The 
soldering iron is then put through the same opening and the 
bottom is fastened by the saml ordinary soldering process. 

In the manufacture of tin cans, six substances or materials 
are used which come in contact with the foods which are 
packed in them — namely, tin, iron, rosin, lead, zinc, and 
muriatic acid. The tin plate, or, more properly, tinned 
plate, is made by dipping sheet iron plates into a bath of 
molten tin, the tin adhering in sufficient quantity to form a 
perfect coating on the iron. A surface of pure tin is thus 
presented by the cans made from this tin plate. The solder 
is tin and lead melted together, and the rosin .ind muriatic 
acid form a flux for the solder. 

If all these materials are pure and rightly used, the dan- 
ger of any evil effects from the foods coming iu contact with 
them is very slight. Charges have been made that the can- 
nera (or some of them) use an inferior quality of plate, 
coated with an alloy of tin and lead called " terne." It is 
said, even by those in the trade, that some five or six years 
ago a quantity of this was used in the canning of food; but 
it is tolerably certain that none is used now. The danger of 
using it is admitted by all canners. " Terne" is used prin- 
cipally for roofing, and it is safe to say that none of it is 



used to make cans for holding " canned goods." It is used, 
however, to a considerable extent lor making cans in which 
spices, tobacco, etc. , are packed. 

Some makers deny that any solder is to be found inside 
their cans, or that any " flux," excepting rosin, is used. In 
this case, and supposing the tin plate to be of good quality, 
that is, sufficiently coated with tin, the food could only be 
touched by tin or rosin. As a matter of fact, this statement 
is never mathematically true, since even in the most care- 
fully and scientifically constructed can the vent hole is 
stopped with pure solder, that is, tin and lead. On the 
other hand, supposing a defect in the tinned plate, the food 
might touch iron. It certainly would touch tin. In case 
of an " inside soldered " can it would touch lead. And 
there is always an apparent possibility of a certain amount 
of the flux- rosin, muriatic acid, or zinc — coming in contact 
with food. 

The dealers say that more of the hand-made cans are 
used than those manufactured by machinery, as the solder- 
ing done by hand on the inside makes a stronger can, and 
the loss is less on account of there not being so much-dan 
ger of air entering. The smallest imaginable hole in a can 
will admit the air, and the packed goods will be ruined. 
The packers and members of the trade do not believe that 
there is any danger of poisoning in the cans, and say that 
the proportion of lead and acids is altogether too small. 
The Manufacturers' Gazette, from which we take the fore- 
going, remarks: " Certainly, if there were any trouble, we 
should hear more frequent complaints than we now do, and 
we must conclude that the tin cans in common use are, to 
all intents and purposes, harmless." 



modern Guns and Projectiles, 

The U. S. Board of Engineers for Fortifications has re- 
cently submitted a valuable report upon the practice in 
Europe with the heavy Armstrong, Woolwich, and Krupp 
rified guns. The conclusions of this report are as follows; 

"Experimental firings for penetration during the past 
twenty years have determined: 

" 1st. That wrought iron and cast iron, unless chilled, are 
unsuitable for projectiles to be used against iron armor; that 
the best material for that purpose is hamnaered steel or 
Whitworth's compressed sleel. 

"3d. That cast iron and cast steel armor plates will break 
up under the impact of the heaviest projectiles now in ser- 
vice unless made so thick as to exclude their use in ship 
protection. 

"3d. That wrought iron plates have been so perfec*ed.that 

they te not break up, but are penetrated by displacement or 

crowding aside of the material in the path of the shot, the 

rate of penetration bearing an approximately determined 

ratio tQ the striking energy of the projectile, measured per 

inch of shot's circuniferecce, as expressed by the following 

formula: 

T. . .• nnoKi / VP in inches. 

Penetration = 8'035/\ / — -r- 

V 2(/X2r TtX 3340 X O'Se 

F= velocity in feet per sectmd; P = weight of shot in 
pounds; r = radius of shot in inches. 

" That such plates can, therefore, be safely used in ship 
construction, their thickness being determined by the limit 
of flotation and the protection needed. 

" 4th. That though experiments with wrought iron plates 
faced with steel have not been sufficiently extended to deter- 
mine the best combination of these two materials, we may 
nevertheless assume that they give a resistance about one- 
fourth greater than those of homogeneous iron. 

" oth. That hammered steel in the late Spezia trials proved 
superior to any other material hitherto tested for armor 
plates. The 19 inch plate resisted penetration and was only 
partially broken up by four shots, three of which had a 
striking energy of between 33,000 and 34,000 foot tons each. 
Not one shot penetrated the plate. Those of chilled iron 
were broken up, and the steel projectile, though of excellent 
quality, was set up to about two-thirds of its length. This 
experiment seems to promise the solution of the problem to 
determine a material for armor plates which, though limited 
in thickness to the carrying capacity of the ship to be pro- 
tected, will still have sufficient resistance to break up the 
projectiles of the largest guns now in the naval service, 
without being penetrated or broken by the projectile. 

" It seems probable that a hammered steel plate, like that 
tried at Spezia, if equal in thickness to the beltarmorof the 
Inflexible (33 inches), would stop the shot of the 100 ton gun 
(Armstrong) fired with its greatest practicable velocity. 

" Finally, these later experiments confirm this Board in 
its opinion, enunciated some years since, that, while the 13 
inch rifled gun may prove a sufficient armament for the bar- 
bette batteries of our sea coast defenses, as against the lighter 
ironclads of foreign navies, iron turrets, armed with guns of 
100 tons weight at least, will be needed to meet the attack of 
armored ships of the latest construction." 

The 100 ton chambered Armstrong gun, throwing a pro- 
jectile of a ton weight, and fired with a charge of over 700 
pounds of powder, may be taken as a sample of the mon- 
strous requirements of modern war. Such guns must be 
both made and operated by machinery. 

— — ' ^ < ■ > ^ " ' . 

Corn and Wart Cure. 

Gezou's remedy for corns and warts is prepared as fol 
lows: 

]^. Acid, salicylic gr. xxx. 

Ext. cannabis indie .* ..er. x. 

Collodion J es. M. 
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miy Some Mecbanlcs don't set on. 

We were much interpsted the other day in drawing from 
one of the oldest practical mechanics of Cleveland the se- 
cret of his success. Said he: ''I have always made it a rule 
to do my work so well that it left a good impression on my 
employer." There is more in this than at first appears. 
Hard work is one thing; conscientious work is another. 
The hard worker may outwardly conform to all the require- 
ments of the shop; he may always be in his place at the 
starting of the machinery ; he m ay take short noonings, and 
he may be among the last to drop his tools at night, but 
after all he may utterly fail to get on in the world, and 
why? Let our experienced in- 
formant answer: " I know of 
a young man of just that 
kind. He works hard enough 
and wants to succeed, but 
somehow he can't. He came 
to me for counsel, and I found 
that he was slighting his 'T'^ 
work. That is, in his anxiety ::j- 
to lurn oflE a large amount, ^- 
he neglected the finish which 
always tells on good work. 
The consequence will be that, 
unless he makes a change, 
when times are dull he will 
be one of the first to be 
dropped by his employer." 
Superintendents and foremen 
notice these defects more 
closely than many are aware. 
The man who slides over his 
task, who lacks in thorough- 
ness, who lets an unfinished 
piece of work leave his 
hands, is marked. In the 
unwritten law of the shop he 
is barred from promotion, 
while the conscientious work- 
man is morally certain of ad- 
vancement. Is the tendency 
of the day in the direction of 
a better finish to work? We 

think it is. As machinery is brought into competition the 
strife will be to secure superiority in cheapness, simplicity, 
and finish. Here it is that the thorough workman brings 
into play all the. resources of his skill and honesty — his 
"mechanical moral sense," it has aptly been called. Here 
it is, too, that the slovenly, or careless, or hasty workman 
utterly fails. There are some forms of bad work that can 
be deftly covered up, but the compensations of life bring 
the inevitable result — failure to him who does not put his 
heart in the work, success to him who not only does his 
task, but does it weW— Trade Bevieio. 



Indestructible Bank Notes. 

' It is a curious fact that so firm in texture is the paper 
of a genuine Bank of England note that burning alone can 
hardly destroy it. The authorities have in a little glazed 
frame the remuants of the note which was in the great tire 
of Chicago. Though completely charred and black, the 
paper holds together, and the note is sufficiently legible to 
establish its genuineness and to be cashed. 

■ I » 1 » ■ 

THE GBEAT WAB SHIP LEFANTO. 
In the Scientific Amekican for April 31 we gave a view 
of this remarkable ship of war, supposed to be the most 
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THE ITALIAN IRONCLAD LEPANTO, 

powerfully armored of any vessal afloat. We now give dia- 
grams showing the general arrangement of her guns and 
other defenses. The ship is 400 feet long, 73 feet beam; 
weight of hull, armor, etc., 10,000 tons; power of engines, 
18,000 horses; speed, 16 knots; armament, four 100 ton 
Armstrong guq^ and twelve jgrinch guns4 steel armor 19 
inches thick. 



PUNCHING AND SHEARING MACHINE. 
We illustrate a heavy punching and shearing machine 
manufactured by Messrs. Francis Berry A Sons, of Sowerby 
Bridge. It^is driven by a steam engine mounted upon the 
main casting, and is capable of punching 1}^ inch holes 
through 1% inch plates at, one end, and of shearing 1% inch 
plates at the other end, the gaps being 30 inches deep. The 
middle shear will cut 6 inches by 6 inches by 1 inch angle 



How a liocomotlve vir&9 raised trora a River. 

The Elevated Railroad Journal relates how the feat of 
raising a huge freight engine from the mud in Bush River, 
on the Philadelphia, Wilmington, and Baltimore Railroad, 
below Havre de Grace, was successfully 
accomplished a few days ago. The engine 
fell through the draw bridge some time 
ago. The difiiculties of the feat may be . 
imagined when it is understood that the 
engine was several feet below the water's 
surface, and completely buried in the mud. 
The wreckers have been at work a week, 
the first thing accomplished being the 
placing of heavy chains beneath the great 
mass of iron. Two divers, sent down for 
this purpose, were compelled to dig several 
feet under the soft mud at the bottom of 
the river. The chains were made taut to 
four heavy scows, which were filled with 
water at low tide. Everything being satis- 
factory, the water was pumped out of the 
scows, thus tightening the chains about 
the engine. When the tide began to rise, 
the engine was pulled a few feet frotn the 
mud. Then other scows were brought, 
and when the tide was again low, water 
was pumped in and the chains fastened 
to them. The tide went up again, and so 
did the engine, which came to the surface. 
After this had been repeated a number of 
times, the engine was swinging clear, of 
the water, and was then placed on a large 
float, only slightly damaged, and wanting 
but few repairs to make it as good as be- 
fore its tumble into the river. The rail- 
road will now take charge of its fished up 
property, and tow it to the river bank 
near the railroad track. To that point, 
when the tide is high, a temporary track will be built con- 
necting with the railroad, and when the tide has fallen 
sufficiently to place the wheels of the engine on a level with 
the temporary structure, the engine will then be run on the I 30 cwt., and are provided with screw traversing gear, worked 
wharf and to the main track. It will be taken to Wilmihg- by endless chains. The. total weight of the machine, which 
ton and repaired; it cost $1,000 to fish the engine out. is a powerful and useful tool, is 36 tons. — Engineering. 
~- i^ < ■ > «- 



Post-mortem Examination of a Snake. 

Mr. H. B. Stanley, of Placerville, Cal., communicates to the 
Pacific Medical and Surgical Journal an interesting account 
of an examlj..tlon he made in dissecting a hibernating snake. 
On the 14th day of last February, says the writer, one of my 
neighbors, while digging among some rocks near this place, 
suddenly came upon the winter quarters of a small " bull 
snake." The serpent was in a torpid state from the cold 
weather, and was easily killed. During the afternoon of ths 
15th I happened to be at the place where it was killed, and 
procured it for examination. It measured 3% feet in length 
and weighed 7 ounces. On opening the body, the stomach 

was found to be entirely 
empty; the bowels were al- 
most empty, containing only 
a small amount of creamy 
looking substance in the lower 
bowel, streaked and tinted 
with something greenish re- 
sembling bile. Being a fe- 
male, the parts answering to 
ovaries were large and con- 
gested, and each consisted of 
36 distinct parts or divisions. 
The liver was very small and 
pale. The gall bladder was 
large and full of bile, contain- 
ingnearly half a fluid drachm. 
The lungs were fully inflated 
and extended on each side of 
the spinal column nearly the 
whole of the middle third of 
the body. The heart and ar- 
teries were nearly full of 
bright red blood. The spleen 
was 7 inches long, and weigh- 
ed one-fourth of an ounce, 
which it will be seen was one 
twenty-eighth of the weight 
of the entire animal. It was 
of a dark red color, and seem- 
ed to be rich in blood. 

Is it probable that this enor- 
mous spleen serves as a reser- 
voir of nourishment upon which the animal lives after its 
stock of adipose tissue is gone? The cavity of the body 
contained but very little fat, perhaps net more than 10 grains, 
Snakes at this altitude usually go into winter quarters about 
the 20th of October, and emerge from their winter homes 
about the last of April, or 15 days earlier- if - thr we iTtlHSTlSe^ 
warm. This gives them a period of about six months in 
which thej»take no food. If not for (he purpose of nourish- 
ing the body during this long fasting period, the writer adds, 
what can be the use of such an enormous spleen? 



The Dauser of Explosives. 

Whether dynamite, nitroglycerine, gun cotton, Naud 

kindred explosives can be properly packed for transport 

lion so that the danger will be comparatively slight is amat^ 

ter upon which the community is for the most part quite 

ignorant. The London Observer, treating 

very briefly of this subject, says: 

An explosive is a body of unstable 
chemical composition, which, when its 
chemical equilibrium is disturbed, violently 
expands in bulk. This expansion is called 
explosion, and the conditions of explosion 
vary. Gun cotton may be held in the fin- 
gers, and burui; but if a detonator be 
attached to it, and it be clapped between 
the palms of the hands, it will blow a man 
to pieces. Gunpowder may be thrown 
about with impunity unless there be fric- 
tion sufficient to produce an actual spark 
Cliloride of nitrogen— an oily liquid some- 
thing like chloroform — will explode wilh 
terrific violence if the bottle containing it 
be tapped with a feather. Gunpowder 
mixed with its weight of sawdust may be 
safely thrown on the fire. A bottle of gun- 
powder lodged at the back of the grate is 
dangerous. Explosives may be roughly 
divided into combinations which are 
purely chemical and those which are 
chemical and quasi-mechanical. Nitro- 
glycerine is purely chemical. All purely 
chemical compounds decompose spon- 
taneously and group themselves into sub- 
combinations of a treacherous nature. Or- 
dinary nitroglycerine can be carried about 
safely. But if kept for any length of time, 
it passes through internal changes which 
render it unsafe. Amorphous or red phos- 
phorus may he held in the flame of a 
iron, or 13 inch by 11 inch flat bars. Provision is made | candle. If left alone for some weeks, it reverts to its 
for lifting and turning the work by a jib crane at each end ! original condition of waxy phosphorus, and will burst into a 
of the machine. These cranes are each capable of carrying ! violent flame upon mere contact with atmospheric air. 




IMPROVED PUNCHING AND SHEARING MACHINE. 



A MAN breathes about eighteen times a minute, and uses 
3,000 cubic feet of air per hour. 



It is estimated that 3,000 persons a year, mostly prisoners, 
take their own lives in Russia. 



Proi'. John W. Clakk, of the Massachusetts Agricultural 
College, will set out 1,000 apple, 200 pear, and 3,000 peach 
trees in his North Hadley orchard this year. He has 3,000 
peach trees which he expects to bear this season, and 1,000 
bushels is his lowest estimate of the crop. 
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GULLING THE PELICAN. 

JOHN B. COBTELL. 

The willingness of men to reap tlie fruits of the labor of 
others should dispose him to regard with interest if not with 
admiration the same trait and its practical application in any 
of the members ot' the lower orders of animals. It is true 
that be is not inclined to look with the same complacency 
on his beastly type as on himself, and for this reason we find 
the jackal universally scorned of men. Nevertheless, there 
are two qualities the exhibition ot either one or both of 
which will at once command his applause. These are wit 
and impudence. 

The gull has both of these qualities, and exercises them^for 
its own benefit at the expense of its fellows. Behold then a 
good reason for admiring it! It is not at all nice in its 
choice of victims, but practices its rogueries with regard 
only to its own safety and profit. If the victim be small, 
then force alone is resorted to to obtain the coveted object, 
which is always something to eat; if strong, then wit is 
brought into play ; and if stupid, then impudence accom- 
plishes the same result. Nor is the gull unaware seemingly 
of the ludicrousness of the part it so often plays of making; 
others do the work it ought and can do 
itself, as may be seen in its dealings with 
the pelican. 

The brown pelican (Pdicanus fuscus), 
though Us numbers have been greatly 
lessened, is still plentifully found along 
the shores of the Gulf of Mexico, and in 
Florida especially may be encountered 
without difficulty. It is indefatigable in 
two pursuits — first fishing and then eating. 

It is a ponderous, clumsy bird, with a 
body as large as a swan's, but with enor- 
mous wings which enable it to fly with 
ease and power and almost with grace. 
The head, which is almost all bill, is not 
pretty, but, what is better, it is eminently 
useful, for it combines fish spear and 
lunch basket in one. The upper part of 
the bill terminates in a hook which is fatal 
to a fish, and the lower part is hung with 
an elastic pouch into which the captured 
prey are deposited until desired for eating. 

As it has large webbed feet and swims 
well, it catches a great many fish, just as 
the ducks do; but it also has a very pic- 
turesque way of capturing its finny prey. 
It sails majestically over the water at a 
considerable height above it, glancing 
sharply about for victims in the transpar- 
ent element below, until, catching a 
glimpse of one favorably disposed for 
capture, it launches itself straight down- 
ward, and with bill projecting and wings 
folded cleaves the air like a bolt, trans- 
fixing the fish and by the impetus of its 
fall disappearing under the water, to re- 
turn to the surface, however, with all the 
buoyancy of a cork, and with the quarry 
comfortably tucked away for future re- 
ference. 

Having labored earnestly in this way 
until its pouch is full, the pelican seeks a 
long low ledge of rocks, and there in com- 
pany with his fellows takes up his position 
in solemn earnestness to enjoy the fruits 
of his toil. A. skillful toss of the head 
shoots a fish from the reservoir into the 
throat, and a gulp sends it on its way into 
the stomach. A little time for the plea- 
surable sensation of digestion, and again 
the head is tossed. And so the game is 
played with regularity by the whole gro- 
tesque line. The long heads are some- 
times turned about and rested on the 
shoulders pointing backward, or more fre- 
quently are held pointing vertically down- 
ward. 

Although a large and clumsy creature 
the pelican is not necessarily stupid; but 
by dint of frequent tossing of the well laden pouch it be- 
comes at once gorged and dull, and then is the golden op- 
portunity of the gull. 

He impudently alights upon the very head of his victim, 
and waits patiently until the pelican receives warning from 
within that another fish is wanted. Up goes the bill, open 
gapes the awful mouth, out shoots a doomed fish — not into 
the ready throat, however, but into the waiting bill of the 
gull, which has adroitly twisted its head so that it can see 
all that is exposed of the pelican's internal economy, and 
has snatched the morsel and flown with a wild scream ot 
laughter to eat it at its leisure, if indeed a gull ever had 
auch a state of being. 

The pelican is almost too stupid to know that it has been 
robbed, but the gull gives every evidence of enjoying the 
trick very little less than the booty, for its farewell shriek 
sounds derisive enough for the evil one himself. 

It might be supposed that the pelicans would learn wisdom 
in the course of time, but they do not seem to have done so 
yet, for day after day along the coral reefs of the Florida 
coast may be seen long lines of gormandizing pelicans enter- 
taining gulls in this way. 



Storms and Gales. 

The exceptional character of the season, which has pre- 
vailed, not only in our own country, but over nearly the 
entire Continent of Europe, has directed public attention 
very forcibly to the forecasts of the meteorologists which 
are published in the- daily papers, and to the evidence on 
which their assumptions are founded. Nor very many years 
have passed away since weather prophets were regarded 
very much as clairvoyants and spirit media are at the present 
time; a lucky hit in a weather almanac has more than once 
sold off numerous editions, and made the fortune of tlie pro- 
prietor; but with the advance of science, and tlie greater 
diffusion of scientific knowledge among the reading public, 
these empirical announcements have fallen into decay, and 
few, if any, readers could now be found to believe in the 
prophecies of Mr. Murphy, or Zadkiel, or even Old Moore 
himself. 

The storms which are so frequently predicted, and, in the 
majority of instances, with extraordinary accuracy, are fore- 
told by the state of the barometer at various places on the 
earth's surface. The reports are received by telegram at the 
chief office, and being studied hour after hour, serve to indi- 




which they were surrounded, the gale returns with all its ori- 
ginal violence, but in piecisely the opposite direction. To the 
affrighted passengers it appears as if the demon of the storm, 
regretful of having allowed the vessel to escape, had come 
back to complete the work of destruction. 

It is now some years since that the theory of storms was 
investigated'by scientific men, when it was discovered that 
they were but gigantic eddies and whirlwinds, such as are 
in miniature rendered visible at street corners on a windy 
day, when the clouds of dust, with leaves and straws, are 
whirled about by the eddy caused by the meeting of two 
opposing currents of air. If we imagine whirlwinds several 
miles or sometimes several hundred miles in extent, moving 
with a velocity that is unknown in this country, we shall 
have an idea of a cyclonic storm; and as the eddy that has 
carried the cloud of dust which renders it visible to the eye 
travels along the highway, so does this huge whirlwind, that 
takes its rise usually near the West Indian Islands, pass 
across the Atlantic until it reaches Europe, still retaining 
sufficient force to inflict the damage with which we are so 
familiar. 

One singular circumstance respecting these storms has been 
definitely ascertained — that the circling of 
the current is always in the same direction, 
which is the reverse to that of the hands 
of a watch. As the wind thus moves in a 
circle, it is evident that the direction in 
which it strikes any building or vessel in 
its course depends on the part ot the circle 
in which they are; and if the ship is so 
situated as to be passed over by the center 
of the cyclone, the gale will increase in 
intensity until the center is reached, when 
there will be a sudden calm, which is only 
a prelude to the recommencement of the 
tempest from the opposite direction. Since 
the publication of these facts, vessels 
seldom allow the center, which is the worst 
of the cyclone, to pass over them. Now 
that science has shown the way, they steer 
out of the storm, instead of following the 
course previously adopted of running be- 
fore the gale, and allowing the terrible 
wind to blow them north, west, south, and 
east for days together. It ia a knowledge 
of the existence of these circular storms of 
greater or less intensity, of their rate of 
passage across the Atlantic, and of their 
exact direction, which enables our meteor- 
ologists to predict with wonderful though 
not unerring accuracy the coming of gales 
and tempests, and to enable the mariner to 
take measures accordingly. By the aid of 
the returns published daily in the morning 
papers, and sent bj' telegram to all seaport 
towns, thousands of lives have been added 
to the list of those saved by science.— 
London Qveen. 
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cate the depression at diflei'ent places, as shown by the fall 
of the mercury, and the rate at which the atmospheric dis- 
turbances are traveling, thus enabling a very accurate esti- 
mate to be for .Tied of the direction of the coming storm. Al- 
though in this and other temperate climes we live in the 
region of variable winds, and cannot calculate on trade 
winds and monsoons, that blow either constantly or for 
weeks together in one direction, nevertheless the storms that 
ravage our coasts and wreck our strongest shipping obey 
certain laws; and, once their presence is knowH, even on 
the opposite coast of the Atlantic, their course, and even 
their duration, can be predicted with a great amount of cer- 
tainty. 

There are few persons of any observant power who may 
not have noticed that a violent gale seldom blows for any 
length of time in one direction. The wind changes from 
south to north, and veers about in an apparently erratic man- 
ner. In the account of gales encountered at sea it is fre- 
quently stated that, after blowing with the utmost fury, the 
gale will suddenly be succeeded by an almost perfect calm ; 
but, before the mariners have had time to congratulate them- 
selves on their supposed escape from the imminent peril with 



\rork In tbe British Royal mint. 

For the first time after more than two 
ye^rs the process of gold coinage at the 
Eoyal Mint was recently resumed. It was 
even remarked that the strong man who 
pours the molten stream from crucible to 
mould, and who holds that post because of 
his especial skill in directing the metal into 
narrow apertures without spilling or waste, 
showed on this momentous occasion some 
little signs of nervousness, and agitation. 
For gold coinage on Tuesday, says the Pall 
Mall Gazette, was successfully resumed in 
reconstructed premises with new and im- 
proved machinery, and it will probably be 
long indeed before there is such another 
interruption of the coinage as has been 
now happily brought to a conclusion. 

The reconstructed mint can now turn 
out sovereigns at the rate of a million a 
week without stopping the coinage of silver 
and copper, whereas previously it could 
only deal with one metal at a time, and that to a much 
smaller extent. The beautiful instruments employed for 
weighing the coin are now manufactured within the pre- 
cincts of the mint, and are, as is well known, a miracle of 
minute and ingenious automatic machinery. Out of every 
hundred sovereigns that pass over the balance, the fastidious 
little instrument rejects, as either too heavy or too light — but 
most frequently he latter — a number varying from five to 
twenty. 

; < I « > » 

The bee has long been a type of the industrious worker, 
but there are few people who know how much labor the 
sweet hoard of the hive "represents. Each head of clover 
contains about sixty distinct flower tubes, each of which 
contains a portion of sugar.not exceeding the five-hundredth 
part of a grain. Some patient apiarian enthusiast, who has 
watched their movements, concludes that the proboscis of the 
bee must, therefore, be inserted into .500 clover tubes before 
one grain of sugar can be obtained. There are 7,000 grains 
in a pound, and as honey contains three-fourths of its weight 
of dry sugar, each pound of honey represents 3,500,000 clover 
tubes sucked by bees. 
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Cotton Bale Binder. 

This is a simple contrivance for binjling cotton and other 
bales together when loaded on flat cars to prevent the load 
from being shaken apart and separated by the shocks and 
ji)lts of the car, and also to prevent the bales from being 
pulled off by cotton thieves. The contrivance consists of 




two or more Jiooks hav 
ing pulleys or eyes strung 
on a rope, the rope being 



The vessels on the top will thus be heated and their con- 
tents cooked. A heat transmitter can also be placed on the 
collar, the heat passing through the notches in the upper 
edge of the collar. A great part of the surplus heat of the 
oil stove is thus saved, and a considerable quantity of oil is 
economized. 



Necktie Fastener. 

Neckties and bows have been variously constructed to pro 
fastened^o one of "the eye"^ ' vide for readily securing them in place; but the ordinary 



or pulleys forming one 
end of the binder, the 
'hooks being caught in the 
bauds of the bales, and 
the rope passing over the 
center of the load in a zigzag course to opposite hooks on 
the opposite bales of the tier, as shown in the cut, so that 
the stress of the cord when pulled taut will draw the bales 
of the respective tiers against each other, thus binding the 
top tier of the load firmly in a compact mass, which will 
not be separated by the shocks of the cars, and cantiol readily 
be pulled apart. This invention has been patented by Mr. 
Lewis Burr, of San Antonio, Texas. 



Improved Wrench. 

This is a wrench ^'or taking off and putting on the nuts of 
carriage axles. This wrench' Is provided with three or more 
arms or handles arranged to radiate from a common center, 
and having ribs or projections on their backs for operation 
in <!Otinection with a fixed 
and adjustable jaw on the 
meeting face portions of 
the arms, whereby the 
wrench is balanced, so 
that a nut may be run on 
and off an axle with 
grciiter freedom and ease, 

and the necessity of reaching around the hub when putting 
on or taking off the nut is avoided, and the wrench, holding 
the nut, may be laid on the floor or ground without expos- 
ing tlie nut to sand or grit, and the handles being raised 
from the ground, the wrench may be readily grasped and 
lifted when required. This useful invention has been pa- 
tented by Messrs. I. W. & T. F. Giles, of Abiogton, Mass. 




Horizontal Guide for Saws. 

This is a device to be attached to standing trees or stumps 
for guiding a crosscut saw in cutting the tree down or cut- 
ting the stump off close to the ground. The invention con- 
sists of a main center board adapted to be spiked to the 
body of the tree or stump to be cut, of two arms hinged to 
the ends of the center board, and of two guide pieces pivot- 
ed upon the hinged arms. In use the devi.ce is first spiked, 
in proper position, to the body of the tree or stump to be 

cut, and the arms are to 
be swung backward away 
from the body of the tree 
or stump, so as to hold 
the guides in position for 
supporting and guiding 
the saw in starting. The 
saw leaving been well 
started, the arms will be 
swung grad||p,lly forward 
toward the body of the tree or stu'mp as the sawing con- 
tinues, so that the guides will continue to support and guide 
the saw until the tree or stump is sawed entirely off. In 
this manner it will be seen that no difliculty will be experi- 
enced in starting the saw or in causing It to make a straight 
cut, and will thus be a great relief to the persons sawing, 
since they will not need to give the saw any special atten- 
tion. The guide is adjustable to the size of the stump or 
tree to which if is to be applied. This invention has been 
patented by Mr. James J. Sadler, of McBrides, Mich. 



elastic loop appendage used to attach the bows to the collar 
button or stud is probably the simplest and neatest fastening 

for the purpose. 
Tliere is, however, 
much difficulty fre- 
quently experienced 
in hanging or put- 
ting on the bow 
with the fingers by 
its attached elastic 
loop over said stud 
or collar button. 
To obviate this difficulty Mr. "Wanton D. Slooum, of New 
Bedford, Mass., has Invented the novel necktie fastener 
shown in tlie engraving, whereby the elastic loop is readily 
picked up, placed in position over the collar button or stud, 
and the bow adjusted with facility to its place. 




TranitplantlnK Implement. 

The engraving shows a new implement for transplanting 
flowers, young plants, etc., in such a manner that they are 
not injured by being transplanted, and do not have their 
roots loosened from the earth in which they are embedded. 
The transplanting implement is 
formed of two spoons or scoops pro- 
vided with arms which are pivoted 
to each other. The scoops can be 
separated and forced into the ground 
and gradually closed, and the cone 
of earth containing the roots of the 
plant will be held between the 
scoops and can be withdrawn from 
the ground. Plants, flowers, and 
shrubs can thus be transplanted 
very easily and rapidly without any 

danger. This useful invention has been patented by Mr, 
John M. Lindsey, of Crystal Springs, Ga. 





Bees. 

Many persons will just now purchase swarms and com- 
mence beekeeping; it is, therefoite, essential that fliey'Sbould 
know something of the natural history of bees. "We can 
calculate by the weight of the swarm the number of bees, as 
the " authorities " allow 5,000 bees to the pound. The hive 
will then consist of queen, workers, and drones. The queen 
lays all the eggs, from which the inhabitants of the hive are 
produced. She deposits from two to three thousand daily 
for weeks In succession. The workers perform the essen- 
tial duties, such as comb building, brood raising, and honey 
gathering. The drones are the males, and their approach at 
the swarming season for the fertilization of young queens is 
a wise provision of nature. They gather no honey, and are 
driven from the hive during the month of August, when 
their services are no longer required. Honeycomb consists 
of six-sided cells made from wax, which is not gathered, 
but elaborated from honey by the bees. Five worker cells 
measure one inch across, and in these honey and ppllen are 
stored and worker bees produced. The drone cells measure 
four to the inch, and in these the drones are raised. The 
cells in which queens are raised hang like acorns upon the 
side or end of the combs, and sometimes as many as twelve 
or fourteen may be found in a hive at swarming time. "When 
a hive is deprived of its queen, previous to the introduction 
of a foreign sovereign, and fearing that her majesty may 
not be favorably received, the beekeeper must be careful to 
cut out all queen cells save an open one, on which he may 
cage the new queen, as, when liberated after forty-eight 
hours' confinement, the bees imagine she has just emerged 



Cooking Attachment for Oil Stoves. 

A new attachment for oil stoves, whereby an increased 
quantity of food can be cooked on an oil stove, has been from the vacant cell, and acknowledge her authority at once, 
patented by Mr. E. Porter, of Leon, Iowa. A flat cup ; The queen no doubt lays all the eggs; but they must be 
shaped keat transmitter is provided at its middle with a kept Warm by the bees until they produce lirty white grubs, 
downwardly projecting collar, which is adapted to pass , which hatch out at the end of three days, and are then fed 
into the top opening of an oil stove. Around the rim of the by the nurses with a mixture of honey, pollen, and water; 



collar a series of supports project upward from the inner 
surface of the heat transmitter, and are connected at their 
upper ends by a horizontal ring or flange, from which a col- 
lar projects which has its upper edge toothed or notched. 
The upper surface of the flange is flush with the upper sur- 
face of ihe ri™ of the heat 
transmitter. An annular 
lop, which can be made of 
sheet iron, Russian iron, or- 
dinary tin, or of cast iron, 
rests on the rim of the vessel, 
the flange and a series of sup- 
ports arranged in a circle and 
projecting from the inner 
surface of the heat transmit- 
ter. The top is provided with 

a series of openings, which can be closedvby covers so that 
the openings which are not closed by cooking vessels can be 
closed by the covers, whereby the siirpli» beat of the oil 
Stove will be retained within the vessel or Tieat transmitter. 




when fully grown, at the end of six days, they are sealed 
over with a brownish cup of wax and pollen mixed together. 
In twelve days they emerge from their incarceration per- 
fect bees, thus occupying the cell for twenty-one days; first 
three days in the egg state, six as an unsealed grub, and 
twelve in a state of quietude ensconced within the cell. 
Drones pass through like changes, but require twenty-five 
days to complete the transformation from an egg to a perfect 
drone. The drone brood may at any time be known by the 
size of the cells and their convex cappings. Bees can raise 
queens from eggs destined to become worker bees, provided 
that drones are abroad to mate with the young queens. 
Should this occur when no drones are about, all their efforts 
would be in vain, as the eggs deposited by such a queen 
would produce none but drones; even the eggs laid in 
worker cells would produce miniature drones, and the hive 
go to ruin. Although the queen is much larger and more 
fully developed than the worker, she arrives at full maljirity 
in five days' less time, and she hatches out in about eight 
days after being sealed in. The dose of royal jelly which 



she receives is said to hasten on the transformation scene. 
The queen lives five years, but the workers' life in summer 
does notexceed two months, but the bees hatched out in 
autumn live till the following spring. Drones are to be 
found in May, but are driven out of the hive before the end 
of August, and their nervous nature prevents them returning 
to the hive, hence they die at once. As we advance in 
the practice of bee keeping, we must avail ourselves of the 
inventions of modern science, such as bar frame hives and 
comb foundation, as much valuable time is saved by their 
employment. — J. Traynor, in, ihe Farmer's (Irish) Gazette. 

■ — — i* < « > i^ — 

Bofv to make a \rater Varnish. 

Take of shellac (In thin flakes) a quarter of a pound and 
water one pint, place them in a tin saucepan or other suita- 
ble vessel on the Are or over a gas stove, and raise to boiling 
point. When this Is reached, add a few drops of a hot satu- 
rated solution of borax, stirring vigorously with a glass Tod 
or clean stick until this shellac is all dissolved, which will 
be in a few seconds. Do not use to much borax, but add 
slowly. and stop short of complete solution rather than the 
other way. After this the solution is filtered through char- 
coal, and the water varnish is ready for use. 

Some may ask, "What is it fit for, now it is made? That 
is what I intend to describe. First of all, for wet collodion 
negatives it is invaluable, as its use entirely does away with 
split films, and when only one or two prints are required the 
negative need not be varnished with spirit varnish. All 
that is required, after the negative is washed, is to flood it 
with the water varnish, stand up to dry, and when dry the 
negative is ready for the printer so far as the surface is con- 
cerned. A film so protected stands a great deal of rough 
usage and Is not very easy to scratch, while , for retouching 
the surface is superb. For wet collodion negatives the ad- 
vantages are certain immunity from split films and saving 
of time, trouble, and expense of spirit varnish. Are, etc., and 
risk of cracking the plate from the action of heat. 

For gelatine negatives water varnish is applied directly 
after they are washed, and when d ry the retouching is per- 
formed and spirit varnish applied in the usual way, when 
there will be little danger of the films being silver stained, 
no matter how long they are in u se. 

A gelatine negative, covered with water varnish and dried, 
was placed upon a shelf, and a cotton wool plug out of a sil- 
ver funnel was laid upon the film. At the end of three 
days no sign of a silver stain was visible, and this without 
any spirit varnish over it. I do not doubt, from my own 
observations, that this water varnish will be found far supe- 
rior to a film of plain collodion, besides being easier aii4„ 
simplerof application. 

One important point in favor of a water varnish is the 
fact that it can be applied to the film when wet, and there- 
fore with all its pores open; while that part of the varnish 
that does not sink into the film, but remains upon the sur- 
face, will give a gripe or hold for the siibsequent film of 
spirit varnish, affording a promise of security more in accord 
with the known permanence of a well varnished collodion 
negative. 

With these remarks I am content to leave the formula in 
the hands of photographers, with a lirni conviction tha'i 
those who adopt It will find great benefit in its use. — W. T. 
Wilkinson, in Br. Jour, of Photo. 

■ I I I > 

General Scott, of England. 

Major-General Henry Y. D. Scott, C.B., F.R.S., late 
Royal Engineers, died at his house, Silverdale, Sydenham, 
on Monday, April 16, aged 61. He had been actively em- 
ployed up to a short time before his death, and had just fin- 
ished superintending the construction of the great Interna- 
tional Fisheries Exhibition. General Scott acted formerly 
as Instructor in Surveying and Practical Astronomy at 
Chatham, and also as Examiner of M.ilitary Topography for 
the Military Education Department at the War Office. 
When he retired from the army in 1871, he became Director 
of Buildings at South Kensington, acting as architect to the 
Royal Albert Hall and Science Schools. He was also Secre- 
tary to the Royal Commissioners of the 1851 Exhibition. He 
devoted much attention to the utilization of sewage, and 
took out a great number of patents in connection with this 
subject. Perhaps the most important of the processes he 
invented was one for the manufacture of cement from the 
sludge obtained by precipitating sewage. 

i^ I ■ t »i 

Interesting; Experiment. 
Dr. Eder and Mr. Plener are continuing their interesting 
experiments in "Vienna in the way of separating pure 
bromide of silver from gelatine emulsion by the simple ex- 
pedient of centrifugal force. Dr. Eder reports that the 
bromide of silver thus separated presents several very inter- 
esting features. There are distinctly two kinds of silver 
bromide, he says; that precipitated by alcohol, and that 
precipitated by water. The former appears to be most sen- 
sitive to Indigo rays, and the latter to the blue rays. — Photo. 
News. 

^ < »» * 

It is said that the matinee nuisance is getting unbearable 
in London. But the worst part of it is not known. A thea- 
ter filled all the afternoon cannot possibly become properly 

' ventilated by the evening; therefore the air breathed by the 
evening audience is of the most foul description. Moral: 
Don't go to an evening perforinaiice after a matinee, if you 

' can possibly help it. 
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ENGINEERING INVENTIONS. 

A speed clianging mecbanism of improved 
device has been patented by Mr. B. B. Powell, of Pe- 
toskey, Mich. This invention has for its object the 
changing of the number of revolutions of a shaft within 
a given time, this shaft being driven by another shaft, 
having a fixed number of revolutions within the same 
time. This machine is more particularly intended as a 
thread cutting and feed gear for lathes, but may also be 
employed for other purposes. 

An imi)rovement in sawing machines, -which 
is designed tofacilirate the controlling of the machine 
and economize power in driving it, has been patent- 
ed by Mr. William E. Hill, of Kalamazoo, Mich. The 
machine is designed especially for sawing logs into 
holts and blocks, and may be operated by any style of 
reciprocating engine, but the inventor has devised a 
new plan of engine, on which he is about to secure a 
patent, and which is specially adapted to the newly pa- 
tented sawing machine, 

A no.ve] device for breakiog up snow drifts 
to clear the track for the passage of a train has been 
patented by Mr. G. A. Gunther, of New Utrecht, N. Y. 
This is accomplished by successively exploding torpe- 
does on the front of the snow plow. The torpedoes are 
deposited on a receiver on the top of the I'ocomotive 
boiler, from whence they are permitted to pass down a 
tube by gravity to an anvil located at the front of the 
plow, where they are exploded by the falling of a 
weight. The weight and the gale of the receiver are 
both operated by a cliain which passes to the caboose. 

Messrs. David Clark and T. G. Blatch, of 
Hazleton, Pa., have patented an improved mechanism 
by means of which the si earn can be controlled by the 
engineer while the engine is in motion, and without 
shortening the stroke of the side valve, and thus without 
obstructing the free entrance and exit of the steam. A 
slide block is so connected with the cut-oft valve by a 
vibrating link that it will be operated by the latter, and 
with the slide block are connected rock arms and con- 
necting rods for adjusting the slide to regulate the move- 
ments of the cnt-off valve. 

Mr.Daaiel Kunkel, Sr., of Oregon, Mo., ob 
tained a patent in November, 1880. for a car coupling, 
and he has now patented additional improvements. The 
latter consists in a drawhead provided with an inclined 
way, np which tiie coupling hook slides to catch on a 
cross bar at the upper end of the same, and with a stir- 
rup for raising the hook to uncouple the cars. A shaft 
extending to the top of the car is provided at its lower 
end with an arm upon which a stirrup is attached, so 
that by simply elevating the shaft the stirrup will be 
raised. A horizontal shaft with a similar arm for the 
same object extends to the side of the car for uncoup- 
ling from that point. 



MECHANICAL INVENTIONS. 

Mr. A. C. Calderwood, of Johnstown, 
N. Y., has patented some improvements relating to the 
hand liOflrd, thumb stick, and table employed for steam 
heating the thumbs and fingers of gioves while in process 
of manufacture, greatly facilitating the finishing pro- 
cess. 

Mr. Henry Slaib, of New York citj, has 
patented a paper hanging machine and rack which is 
an improvement upon a patent granted to the same in- 
ventor in October. 1881. This improvement is designed 
to render the handling of the paper and the roliing of the 
paper betweetl the successive printings entirely auto- 
matic. 

An improved conibination lock and latch 

for right and left hand doors has been patented by Mr. 
G. H. Van Winkle, of Hornellsville, N. Y. The latch- 
ing mechanism is inclosed in tubular casings for inser- 
tion into the free edges of the doors, while the lock 
proper is a permutation lock, and is capable of almost 
iufinite variation. 

Mr. Pleasant R. Houpe, of Oak Forest, 
N. C, has recently patented an improved method of ad- 
justing tlie head block or reed bar on to the carriage of 
a shingle sawing machine. The invention is designed 
to greatly simplify the mechanical construction of the 
machines, and at the same time increase the effective 
working. 

A very simple but efficient washing macliine 
has been patented by Mr. G. D. Ferris, of Mexico, Mo. 
The clothes are placed in a hollow cylinder which is re- 
volved inside of the boiler in which it is suspended. The 
cylinder ia provided with a series of holes and with per- 
forated tubes at the four quarters thereof, by means of 
which the clothes will be agitated and thoroughly 
cleaued. 

Mr. E. C. Merryman, of New Freedom, 
Pa., is the patentee of a bit brace, which is an improve- 
ment upon the bit brace patented by Mr. Merryman in 
October, 1878. Tlie jaws of the bit have semi-pyra- 
midal grooves in their faces, one of which is provided 
with a raised part near the center which is designed to 
bind the shank in close contact with the opposite 
groove. 

A shoe soling machine of ingenious con- 
struction has recently been patented. The object of 
the invention is to provide a machine for fastening the 
sole to the shoe by means of nails. The machine 
moulds the sole, lays it, holds the nails, drives all the 
nails at once, guides the nail drivers straight, and beats 
out the shoe to a uniform edge and smooth bottom, all 
in one operation. Mr. John Westwood, of Lynn, Mass., 
is the patentee. 

An improved roller dredge has been pa- 
tented by Mr. Andrew J. Burr, of Olympia, Wash. Ter. 
This dredge is designed to be used under water in level- 
ing and removing ridges and bars from river and har- 
bor beds, by being towed to the ridge or bar to be re- 
moved and then dragged over it, by which means the 
earth or whatever constitutes the ridge or bar is loos- 
ened, so that the current of water will carry it away. 

An improved combination of chair and bed 
has been patented by Mr. S. A. D. Clark, of St. Joseph, 
Mo. 'ITiis chair is so constructed that if necessary the 
hack of the chair may be depressed and the foot rest 



elevated, whereby a very comfortable bed will be pro- 
vided. Dentists' and barbers' chairs may be constructed 
in tlie same manner if desired. When used as a chair, 
the back may be declined and held at any desired 
angle. 

An improved machine for compressing dry 
and plastic materials, has been patented by Mr. Charles 
Killgore, of Utica, N. Y., and assigned to Ida W. Kill- 
gore, of the same place. The machine is provided 
with dies and moulds, and the material to be com- 
pressed is fed into the moulds, when it is compressed 
and discharged into a receiver provided for the pur- 
pose. The material may be moulded into any form or 
shape desired. 

Mr. Alexander D. Clarke, of New York 
city, is the patentee of an ore concentrator which con- 
sists of a screen upon which the sand containing the 
ore is conducted, a series of settling boxes into which 
the water passes after having passed through the screen, 
and a flume arranged below the screen for carrying off 
the water after it has passed through the settling boxes, 
by which device the particles of, sand will be washed 
off and the ore concentrated. 

A machine for washing bagasse and extract- 
ing the saccharine matter therefrom has been patented 
by Mr. A. S. Wheeler, of :New Orleans, La. The pro- 
cess consists in passing the bagasse between compress- 
ing rolls, these being arranged within a hot watervat for 
saturating the bagasse and dissolving the saccharine 
matter exuding from the bagasse while passed through 
the rolls. An ebullition tank is likewise provided, as 
well as telescopic tubes for injecting liquid and steam 
upon the bagasse. 

An improved machine tor painting wire 
fences has been patented by Messrs. W. E. Brown and 
H. J. Durgin, of Irving, Kan. Two rotary brushes are 
mounted upon a frame in such position as to be con- 
stantly supplied with paint from a tubular reservoir lo- 
cated above them. The wire of the fence is inserted 
between these two brushes and t*he latter are then 
moved along the wire, while at the same time they are 
being revolved in their bearings by a crank provided for 
the purpose. 

Some improvements in the method of ope- 
rating velocipedes have been patented by Mr. Thomas 
A. Da vies, of New York city. In.the slotted rear ends of 
the treadles are pivoted gear wheels to engage with the 
endless chains, and which are held from turning, when 
the treadles are moving downward, by latches hinged 
to the treadles, and arranged to allow the gearwheels 
to turn freely when the treadles are moving upward. 
The treadles are raised automatically, after being forced 
down, by springs pressing against their lower sides. 

An improved automatic guard for protect- 
ing the hatchway of elevators has been patented by 
Messrs. Joseph Byers, of Newtonville, and George Tay- 
lor, of Everett, Mass. This guard is pivoted to a post, 
and it is raised or lowered automatically by the move- 
ment of the platform when lowered. The free end of the 
rod rests in a receiving jaw or loop, one part of which 
is free and is actuated by a spring while the other part 
is fixed. Both parts are provided with elastic cushions 
which receive and prevent the guard from rebounding, 

Mr. S. K. Todd, of Eugene, Ind., is the pa- 
tentee of an improved machine for hulling and cleaning 
wheat and other grains, and removing the skin and 
brush from the same. A perforated cylinder is located 
inside of an outer closed cylinder, the former being pro- 
vided with a shaft carrying arms with knives at their 
ends. 1 These knives traverse every portion of the grain, 
cutting off the fuzz and cleaning the berry of its im- 
purities. The refuse particles are drawn out of the cy- 
linder by a current of air caused by a fan blower locat- 
ed without the inner cylinder, but within the outer one. 

An improved sectional inking roller, to be 
used in printing presses where several different colors 
are printed at one impression, is the subject of a patent 
granted to Mr. W. P. Jones, of Baltimore, Md. Be- 
tween the ink fountain and the main cylinder the rollers, 
which are composed of a series' of disk-like sections, 
are placed on a shaft, a separate roller for each color, 
which colors are transferred to the main cylinder. The 
novelty of this invention relates to the construction of 
the shaft and to the manner of applying-power to the 
rollers. 

An improved method of dry pressing bricks 
has been patented by Messrs. H. B. Morrison and G. 
Willett, of Motley, Minn. The press consists of upper 
and lower press followers worked by eccentrics upon 
the same shaft so arranged that one of the eccentrics 
opens the mould properly for receiving the clay from an 
automatic feeder, then causes the followers to converge 
on the clay while it is soft, then to act more powerfully 
by differential speeds while both followers are moving 
in the same direction to complete the pressing, and then 
separate for delivering tlie pressed biricks from the 
mould by an automatic feeder and discharger. 

An improved safety apparatus to be applied 
to elevator platforms has been patented by Mr. Volney 
W, Mason, of Providence, R. I. The improvement 
consists in vibrating safety catches provided with rolls 
on their further ends which travel in zigzag ways, by 
which the thrusts of the rolls from the elevation of the 
ways will fail to swing the catches far enough to en- 
gage the racks at the ordinary speed, but should the ele- 
vator become uncontrollable or the speed be materially 
increased, the thrusts of the rolls will be greater and 
the catches will engage with the rack and lock the plat- 
form fast. 

A wind gauge for thrashing and cleaning 
machines has been recently invented, Mr. J. E. Cur- 
ry, of Lawrence, Kas., being the patentee. A ball gov- 
ernor is attached to the fan blower of the thrashing 
machine, the object being to provide an automatic 
regulating apparatus, so that whenever the speed of the 
machine is increased too much by reason of irregularity 
in the feeding or other causes, the force of the blast 
will be regulated so as to prevent the grain from being 
wasted by being blown over the back of the elevator, 
and when the «peed of the machine decreases, more 
wind will be admitted and the grain thus uniformly 
cleaned. 



AGRICULTURAL INVENTIONS. 

Mr. William Rath, of Sutton, Nebr., has 
patented a combined thrashing machine and separator, 
the object of which is to facilitate the separation of 
the grain from the straw and f rdni chaff and foul seeds 
as they come from the thrashing cylinder, which the 
inventor claims it will do in a very eflacient and rapid 
manner. 

Mr. Charles Lee, of Dadeville, Mo., has pa- 
tented an improved seed planter. This invention pro- 
vides a planter which t,he inventor claims is lighter of 
draught and more durable than those in use, and may 
be easily adjusted for seeds of different sizes. It plants 
rows of any desired width, and it may be easily arrang- 
ed for planting with equal facility on wet or dry ground. 

Mr. John H. Hicks, of Gadsden, Ala., has 
patented an improved cotton planter and cultivator hav- 
ing for its object, first, the feeding of the seed centrally 
from the hopper m a thin continuous stream from the 
furrow; secondly, to enable the teeth of the coverer or 
harrow to conform to the slope of the seed bed, and 
tlms more effectually clean it; and further, to adapt the 
machine to be used either as a planter or cultivator. 

An improved contrivance for drying sand 
for use on locomotives has been patented, by Mr. J. G. 
Mcpherson, of Mattoon, 111. This drier is formed with 
a central fire chamber having suitable pipes or flues 
leading from the top, and a surrounding wall forming a 
sand receiving chamber around the fire chamber, the 
drier being adapted to receive the sand at the top and 
to discharge it at the bottom of the drier when it is re- 
quired. 

4-n improved method of attaching plows to 
wagon gearing is the subject of a patent granted to Mr. 
W. H. Kremser, of Omaha, Nebr. Two upright bars are 
secured to the axle of the wagon gearing, and blocks are 
arranged to slide upon these bars having the bail hinged 
to them, which is connected with the plow beam by 
clamping plates. These sliding blocks are connected 
with bent levers, by means of which the plows may he 
adjusted and controlled at will. 

Ail improvement in cotton seed planters 
has been patented by Mr. L. M. Alexander, of Gavins, 
S. C. A U-shaped foot for opening the furrow into 
which the seed is to be dropped is located in front of 
the wheel of the planter. A spout is connected with an 
opening in. the bottom of the hopper for carrying the 
seeds to the furrow, ao that they may not be blown away 
by the wind, while a pair of .scrapers are local ed behind 
the spoilt 10 cover the seed as it lies in the furrow. The 
inside of Ihe hopper is provided with a rake head which 
is oscillated by the action of the wheel to agitate the 
seed and prevent clogging." 

Mr. A. L. Griffith, of Beallsville, O., has 
obtained a patent for improvements in a machine for 
scraping roads and for ditching and leveling ground. 
The form of the scraper is wedgeshape, andthe draught 
attachment is made in such a way with the scraper that 
both sides of the scraper may be made to incline alike 
to the line of draught, or else it may be caused to run 
atoog the furrow to throwup the earth to que sideonly. 
The point of the share is curved, so aa to level the un- 
even places left in the bottom of the ditch by the plow, 
and ^t the same time to shear off strips of the bank aud 
pass deeper into the earth. ■ 

A very ingenious machine for harvesting 
corn and sugar cane has been patented by Messrs. 0. 
H. Judd and C. T. Kawalt, of Fairfield, Nebr. The 
stalks are guided between two rotary cutters by a frame 
suitably constructed for the purpose, and after being 
severed the stalk falls upon an endless apron, which is 
driven by the revolution of the wheels of the vehicle, 
and carried to the dropper, when they are deposited in 
rows on the gronnd. The machine presents many ad- 
vantages not heretofore obtained in this class of har- 
vesters. 



MISCELLANEOUS INVENTIONS. « 

Mr. Charles Gerber, of York, Pa., has pa- 
tented a combined shirt collar and necktie which is so 
constructed that the collar may be reversed so as to be 
worn either side out, and the tie still conceal the ends 
of the collar band. 

To obviate the use of bandies upon coffins, 
Mr. M. L. Johnson, of Galena, 111., has patented a 
basket or rack of any light material into which the cof- 
fin or casket is placed, enabling the latter to be more 
easily handled. 

An improvement in the form of an inci- 
dence window has been patented by Mr. F. Bredehorst, 
of Bremen. Germany. This window is provided with 
lenses arranged horizontally in a frame with the deflect- 
ing faces upward, for the purpose of deflecting the 
light into the apartment. 

A device for arresting fames in the flues of 
chimneys in metallurgical works has been patented by 
Mr. Max Freudenberg, of Ems, Germany. The flue is 
provided with a series of parallel plates, whereby the 
superficial area of the walls of the flue is increased and 
more surface is exposed upon which the particles of me- 
tallic dust are deposited. 

A bottle stopper useful for druggists and 
others has been patented by Mr. F. F. Juwett, of Ober- 
lin, O. The stopper is provided with a shield which 
extends over the neck widthwise of the bottle to cover 
the entire mouth. A flange at the outer edge fits the 
outer rim of the neck, and effectually prevents all dust 
from collecting at the mouth of the bottle. 

Mr. A. A. Trowbridge, of Danbury, Conn., 
has patented an optometer, which is an improvement 
upon a patent granted to tlie same inventor in August, 
1882. This improvement is designed toprovide ameans 
for ascertaining the proper remedy for those defects of 
sight which can be remedied by convex or concave 
spherical lenses, 

Mr. Robert Dugan, of New York city, has 
patented an improved umbrella fixture. In this im- 
provement the ribs of the umbrella and the braces 
which support the ribs are provided at their ends with 
halls which fit into the socket on the stick of the um- 
brella, thus allowing greater freedom of movement at 
the joints than the old method. 
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Mr. John G. Keller, of Monticello, lll.,ha:s^ 
patented a chimney protector which consists in a metal 
strip attached to the roof; around the base of the chim- 
ney, projecting above the roof between the strip and the 
chimney, a packing of rubber is introduced, which pre- 
vents water from running down the sides of the chim- 
ney into the building. 

Mr. Andrew J. Harper, of Unionville Cen- 
ter, o., is the patentee of an improvement in wagon 
hounds for which he obtained a patent in 1882. This 
improvement consists in hounds formed of iron braces 
bolted to the axle and bolster, so as to avoid cutting the 
wood of the latter, and in the connection of the iron 
braces to the tongue, and in the connection of said 
braces in the {ear of the axle. 

A very simple device for clamping saws to 
be breasted down, set, or filed has been patented by Mr, 
Lewis t)avis, of Jackson, O. The advantages of this 
clamp is that it may be quickly set up for use, that the 
clamp extends the whole length of the blade of the saw, 
so that it is not necessary to change the clamp during 
the process of filing, and further the clamp serves as a 
guide in breasting down the old teeth. 

An improved furnace designed to facilitate 
and cheapen the operation of oxidizing ores has been 
patented by Mr. W. E. Harris, of New York city. The 
hot air and the gaseous products of combustion are 
forced from the ore chamber, underneath tiie ore grate, 
whereupon they are passed up through the grate on 
which the ore is placed, a continuous circulation be- 
ing thus maintained until the ore is completely oxi- 
dized. 

Mr. Alfred H. Oliver, of Pougbkeepsie, 
N. Y., is the patentee of an improved cover for sewing 
machines. This cloth cover is eminently adapted for 
the use of traveHng agents of sewing machine com- 
panies to put over the machines to protect them from 
dust, sun, rain, etc. The cover is equally useful for pro- 
tecting sewing machines in salesrooms or whenever they 
are not in constant use. 

Mr. Edwin Bennett, of Baltimore, Md., 
has patented a novel earthenware tea pot which is so 
made that the spout is firmly connected with the body 
of the pot in a manner rendering it not liable to be 
broken off. The spout is connected throughout its en- 
tire lengthwith the body of the pot, and the lower half 
projects inside of the pot, and is provided with the 
usual strainer. 

A draught equalizer, which is an improve- 
ment upon a patent granted to Mr. Thompson in Octo- 
ber, 1876. is tlie subject of an invention of which Mr. 
Andrew Wickey, of Quincy, Hi., is tiie patentee. This 
device is so constructed that a strong horse has no ad- 
vantage over a weak horse, but the draught is so dis- 
tributed that the stronger animal is made to doa greater 
amount of work than the other. 

An improved corkscrew has been patented 
by Mr. Monroe Green, of Brooklyn, N. Y. The cork- 
screw proper is fastened to the lower end of a rod which 
passes through a screw tube, which is supported by a 
frame. When tiie s'crew tube is turned downward, the 
corkscrew will be forced into the cork; buj:the screw 
tube may be turned in such a way that it will no longer 
turn the corkscrew, but will force it up with the cork 
from the bottle. 

A device to be applied to reed organs for 
the purpose of giving an increased resonance has been 
patented by Mr. W. E. Leigbton, of West Pembroke, 
jVle. The main wind chest is extended upward and pro- 
vided with a partition, so that the air is made to circu- 
late up and down the wind chest extension. A cham- 
ber is arranged in front of this extension to give a bet- 
ter resonance and a more full .and ringing tone to the 
organ. 

An improvement in cams for stamp mills 
has been patented by Messrs. R. H. Butter and W. C. 
Mount, of Gainesville, and J. W. Alexander, of At- 
(lanta, Ga. This relates to cams for operating gold and 
silver stamping mills, and consists in a certain con- 
struction of a clamp cam, whereby, in case one of the 
cams should become broken or worn out, a new cam 
may be put in its place without taking down the shaft 
or removing any of the other cams therefrom. 

A bagasse furnace of improved form has 
been patented by Mr. John Hill, of Independence, Kas. 
The object of this inveniion is to construct a furnace in 
which green bagasse may be used for fuel in the manu- 
facture of sugar and molasses in localities where fuel 
is expensive. 'Ite furnace is provided with a chute 
through which the green fuel is passed, and where it 
will be exposed to the heat of the furnace, so that by 
the time the fuel reaches the fire grate, it will be tho- 
roughly dried and ready to'burn. 

An improved cable stopper for handling 
anchors on board ships has been patented by Mr. J. B. 
Lynch, of Leadville, Colo., administrator of the estate 
Mr. Owen Lynch, deceased. A frame having an open- ■ 
ing at tlie center is provided with a door formed of two 
pieces hinged together, one being secured to a shaft 
having a lever for operating the same, and. the other 
having a slot so constructed that when the door is shut 
the slot closes 011 to the link of the chain and, holds it 
fast' 

•A hand stamp printing press is the subject 
of an invention of which Mr. T. B. Cosley, of New 
York city, is the patentee. This device is designed to 
facilitate the printing of cards, bill heads, etc. The 
stamp is mounted on a spring with the ink pad placed 
underneath. The paper to be stamped is placed on a 
sheet carrier, which is then slid beneath the stamp, 
while the ink pad is supplied with fresh ink by a piece 
of felt cloth, which is attached to the bottom of the 
sliding carrier. 

A portable ice freezing house is the subject 
of a patent granted to Mr, A. Von Krause, of West 
New Brighton, N. Y. This house is provided with re- 
movable ends to facilitate the removal of tlie blocks of 
ice after they have been formed. The house is pro-, 
vided likewise with a series of pendent wires upon 
which water is sprinkled, and this becoming congealed 
forms partitions of ice surrounding the Wires. The ice 
g^^aally forms between these partitions, whereby a 
fiOl^ block is formed, when the wire may the withdmwn, 
amd the ice cut in blocks for removal from the house 
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The Charge for Insertion under this head is One Dollar 
a line for each insertion : about eight words to a line. 
Advertisements must he received at publication office 
as early as Thursday moi'nmg to appear in next issue. 

Engines, 10 to 50 horse power, complete, with govern- 
or, 9&0 to $550, Satisfaction guaranteed. Aiore than 
eight hundred in use. For circular address Heald & 
Morris (Drawer 127), Baldwinsville, N. Y. 

Patent Office Reports for Sale. Send stamp for par- 
ticulars to R. D. Cooke, 73 Cortlandt St., New York. 

Storage Eleclricity 50c.; Dictionary Electricity $3 ; 
Advances in Electricity $2. School of Electricity, N. Y. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New YorK. 

Wanted.— Water Motor to blow Organ. Write, S. J. 
Meeker, 95 Clay St., Newark, N. J. 

Metal Patterns, 

Punches and Dies to order. 

Geo. Van Sands, Middtetown, Conn. 

Wanted.— To invest a moderate capital, by a machinist 
and draughtsman, experienced in managing and design- 
ing machinery. 547 Lafayette Ave., Brooklyn, N. T. 

Fire Brick, Tile, and Clay Retorts, all shapes. Borgner 
& O'Brien, M'f'rs, 23d St., above Race, Phila.. Pa. 
Drop Forgings. Billings & Spencer Co. See adv., p. 316. 

Diamond Planers. J. Dickinson, 64 Nassau St., N. Y. 

50,000 Emerson's Hand Book of Saws. New Edition. 
Free. A ddress Emerson, Smith & Co., Beaver Falls, Pa. 

Eagle Anvils, 10 cents per pound. Fully warranted. 
Gould &Eberhardt's Machinists' Tool's. See adv., p. 334. 

Barrel, Key, Hogshead, Stave Mach'y. See adv. p. 333. 

Cutlers for Teeth of Gear Wheels formed entirely by 
machinery. The Pratt & Whitney Co. Hartford, Conn. 

C. B. Rogers & Co.. Norwich, Conn., Wood Working 
Machinery of every kind. See adv., page 333. 

For best low price Planer and Matciier, and latest 
improved Sash, Door, and Blini, Machinery, Send for 
catalogue to Rowley & liermance, Williamsport, Pa. 

The Porter-Allen High Speed Steam Engine. South- 
work Foundry & Mach. Co. .430 Washington Ave., Phil. Pa. 

The Sweetland Chuck. See illus. adv., p. 334. 

Knives for Woodworking Machinery ^Bookbinders, and 
Paper Mills. Taylor, Stiles & Co.. Riegelsville. N. J. 

Best Squaring Shears, Tinners', and Canners' Tools 
at Nisigara Stamping and Tool Company, Buffalo, N. Y. 

Lewis' Combination Force Pump makes three ma- 
chines made of brass throughout. See Adv. page Si7. 

Saw Mills, Hauck & Comstock, Mechanicsburg, Pa. 

Drop Forgings of Iron or Steel. See adv., page 333. 

Catalogues free.— Scientific Books, 100 pages; Electri- 
cal Books, 14 pages. E. & F. N. Spon, 44 Murray St., N. Y. 

For Pat. Safety Elevators, Hoisting Engines. Friction 
Clutch Pulleys, Cut-off Coupling, see Frisbie'sad. p. 800. 
For Mill Mach'y & Mill Furnishing, gee illus. adv. p.300. 

See New American File Co.'s Advertisement, p. 303. 

Mineral Lands Prospected, Artesian Wells Bored, by 
Pa, Diamond Drill Co. Box 423. Pottsvillo, Pa. Seb p. 302. 
Woodwork'gMach'y. RollstoneMach.Co. Adv., p. 300. 

Steam Pumps. See adv. Smith, Vaile & Co., p. 300. 

Stenographejg, type-writers, clerks, and copyists may 
Itie obtained free of charge at the Young Women's Chris- 
tian Association. 7 East I5th Street, New York. 

EjectorCondenserforSteffm Engines or Vacuum Pans. 
J. li. Alberger, Buffalo, N.Y.; or T.Sault, NewHaven,Ct. 

Lathes 14 in. swing, with and without back gears and 
screw. J. Birkenhead. Mansfield, Mass. 

Five foot planers, with modern improvements. Geo. 
S. Lincoln & Co., Phoenix Iron Works, Hartford, Conn. 

The Best.— The Dueber Watch Case. 

If an invention has not been patented in the United 
States for more than one year, it may still be patented in 
Canada. Cost for Canadian patent, $40. Various other 
foreign patents mayalso be obtained. For instructions 
address Munn & Co., Scientific Americax Patent 
Agency, 261 Broadway, New York. 

Farley's Directories of the Metal Workers, Hardware 
Trade, and Mines of the United States. Price $3.00 
each. Farley, Paul & Baker, 530 Market Street. Phila. 

Improved Skinner Portable Engines. Erie, Pa. 

Guild & Garrison's Steam Pump Works, Brooklyn, 
N. Y. Steam Pumping Machinery of every descrip- 
tion. Send for catalogue. 

Permanent Exposition .—Inventors' Institute, Cooper 
Union, N.Y. City. Bveryfacilityforexhibition of machin- 
ery, merchandise, and inventions. The expense is small 
—the advantages great. Send for particulars. 

Nickel Plating.— Sole manufacturers cast nickel an- 
. odes, pure nickel salts, polishing compositions, etc. Com- 
plete outfit lor plating, etc. Hanson & Van Winkle, 
Newark, N. J., and 92 and 94 Liberty St., New York. 

Lists 39. 30 & 31, describing 4,000 new and 3d-hand Ma- 
chines, ready for distribution. State just what machines 
wanted. Foraaitb & Co., Manchester, N. H., &N. Y. city. 

"Abbe" Bolt Forging Machines and " Palmer" Power 
Hammers a specialty. ForsaitlfA Co., Manchester.N.H. 
Railway and Machine Shop Equipment. 

Send for Monthly Machinery List 

to the George Place Machinery Company, 

121 Chambers and 103 Beade Streets, New York, 

25" Lathes of the best design. G. A. Ohl & Co., 
Ba«it Newark, N. J. 

"How to Keep Boilers Clean." Book sent /ree by 
James F. Hotchkiss, 84 John St.. New York. 

Wanted.— Patented articles or machinery to make 
and introduce. Gaynor& Fitzgerald, New Haven. Conn. 

Water purified for all purposes, from household sup- 
plies to those of iarsrest cities, by the improved filters 
manufactured by the Newark Filtering Co., 117 Com- 
merce St.. Newark, N. J. 

Latest Improved Diamond Drills. Send for circular 
to M.C.Bullock Mfg. Co., 80 to 88 Market St., Chicago, III. 
For Power & Economy, Alcott's Turbine, Mt.Holly , N . J. 

Ice Making Machines and Machines for Cooling 
Breweries, eto. Pictet Artificial Ice Co. (Limited), 143 
Greenwich Street. P. O. Box 803s, New York city. 

Presses & Dies. Ferracute Mach, Co., Bridgeton, N, J. 



Split Pulleys at low prices, and of same strength and 
appesirance as Whole Pulleys. Yocom & Son's Shafting 
Works. Drinker St., Philadelphia. I'a. 

Machinery for Light Manufacturing, on hand and 
built to order. E. E. Garvin & Co., 139 Center St., N. Y. 

Supplement Catalogue.— Persons in pursuit of infor- 
mation on any special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of the Sci- 
entific AMEiticAN 8uppLiiMi!;.\T scnt to them free. 
The Supplement contains lengthy articles embracing 
the whole range of engineering, mechanics, and physi- 
cal science. Address Munn & Co .Publishers, New York. 



NEW BOOKS AND PUBLICATIONS. 

How TO Make Photographs; a Manual 
FOR Amateurs. By T. C, Roche, and 
edited by H. T. Anthony, Esq., well 
knowu for his practical knowledge of 
photography. New York: E. & H. T. 
Anthony & Co. 

This book contains a concise description of "How to 
Make Photographs," intended for beginners in photo- 
graphy . All of the latest and best formulas are briefly 
stated. It contains two characteristic photographs, is 
finely printed and abundantly illustrated. A valuable 
work for those wishing to learn this interesting art. 




HINTS TO CORKESPONDENTS. 

No atteiltion will be paid to communications unless 
accompanied with the full name and address of the 
writer. 

Namesand addresses of correspondents will not be 
given to inquirers. 

We renew our request that correspondents, in referring 
to former answers or articles, will be kind enough to 
name the date of the paper and the page, or the number 
of the question. 

Correspondents wiiose inquiries do not appear after 
a reasonable time should repeat them. If not Uien pub- 
lished, they may conclude that, for good reasons, the 
Editor declines tiiem. 

Persons desiring special information which is purely 
of a personal character, and nor, of general inreresr, 
should remit from$l to $5, according to the subjecr, 
as we cannot be expected to spend time and labor to 
obtain such information wihliout remuneration. 

Any numbers of t.lie Scientific American SuPFLri- 
MENT referred to in these columns may be had at tlie 
office. Price 10 cents each. 

Correspondents sending samples of minerals, etc., 
for examination, should becarefiil to distinctly mark or 
label their specimens so as to avoid error in their identi- 
fication. 



(1) A. K. writes: On the evening of 
April 36, one of the armature journals— Babbitted box— 
of a 20 light dynamo electrical machine became highly 
heated, melting the Babbitt, which after examination 

I was found, as it were, welded to some portions of the 
journal and could only be removed by use of cold chisel 
and file. The only apparent and usual thing to do was 
to true up the journal, which was badly cut, and pour 
a new boz. But owing to the location of the machine 
this was difficult to accomplish, besides necessitating 
considerable delay. The idea thus suggested itself of 
inserting a lining of sheet lead between journal and 
old box, After running the machine at a slow speed on 
the old bearing, and being fully convinced that ib would 
heat rapidly, I procured a piece of sheet lead— from the 
covering of a tea caddy— about one sixty-fourth of an 
inch in thickness— and inserted it under the journal, 
started up the machine, and have been runhing it for 

TOurs at a time since then without any signs of heating, 
the journal soon taking a good polish and being appar- 
ently as good as ever. 

(2) A. M. V. writes: I have a handsome 
blued rifle barrel, which has become rusty from lying in 
a closet against the outside wall of the house. When I 
attempted to clean it with fine emery paper and oil, I 
also took off the bluing. Will you tell me if I can re- 
blue it, and if so, how? A. The bluing of a gun bar- 
rel is quite an art, and requires some experience. It is 
done by carefully heating the barrel. We recommend 
you to have a gunsmith blue it for you. 3. Of what 
does the ink used in the hektograph or gelatin copying 
pad consist? A. Dissolve 1 part of methyl violet in 8 
parts of water and add 1 part of glycerine. Digest the 
wkole for about one hour; then allow it to cool, and 
add one-fourth part of alcotoi. The black ink is made 
with nigrosin. 

(3) E. A. D. — There is no satisfactory 
method of preserving rubber hose. The best cure is to 
use pure rubber. The coating of hose with a solution 
of sodium silicate or water glass is recommended. Im- 
mersion in ammonium hydroxide 1 part and water 2 
parts is recommended as giving new elasticity to the 
hose. 

(4) L. J. D. asks: Will you be kind enough 
to answer the following questions through the columns 
of Notes and Queries in your valuable paper: I have a 
lot of tan which has been used for tanning leather and 
is of no use now. Can you tell me how to mix it with 
coal dust so that I can press it into cakes about the size 
of brick, dry it quick, and break it about the size of 
stove coal? Give me the amonnt of coaldust and other 
ingredients to be used with the tan. I would also like 
to know the quickest way to dry the tan wlien mixed, 
and where to get machinery for mixing and pressing the 
tan into bricks. I would also like to know how to make 
a liquid to keep the polished work on engine bright. 
Something that I can use when the engine is running 
and that the hcM will not affect, such as steamer polish 
that is sold in liquid form in the stores. A. Spent tan 
bark can be dried in the air cheapest, or in a steam dry- 
ing oven at the cost of handling and the heat, which is 
probably more than the tan bark is worth as fuel. You 
can mix asphalt with the tan bark and coal dust and 
press warm into bricks. The quantities will have to be 
ascertained by experiment. Those that make brick 



machines can make the proper machines for your 
purpose. The waste coal dust of the mines can be had 
free, we believe, by taking it away. Use oxalic acid 
and water for brass work; tripoli and oil for iron work. 

(5) A. T. iS. — The difference in illuminat- 
ing power in reflectors depends very much upon the fine- 
ness of polish. As a general rule, 60 to 70 per cent is 
the value of a reflecting telescope as compared with a 
refractor of the same aperture and focus. Both being 
the same in defining power, and sharp, you should be 
able to see the companion to the pole star bright and 
clear; the companion to Rigel faintly. Among the 
close faint stars, Zeta Hercules, a, 3d mag., b, 6th 
mag., distance 1*3 seconds;- No. 37 Pegasus, a, 6th 
mag., &, '7% mag., distance I'l seconds; Lambda 
Ophiuchus, o, 4th mag., b, 6th mag., distance 1 second; 
if you can separate this, youhave a firstclass telescope. 

(6) J. C. H. — For cast iron bells you will 
need, for bringing out a good tone, a hard, crystalline 
grain which will also be tough enough not to crack 
easily. This can often be done where you have a good 
selection from the different grades of iron. No 8 iron 
or its equivalent, by mixing Nos. 3 and 4, or Nos. 1 and 4, 
makes a good tone. No. 2 and good tough scrap make 
a good mixture, tf you are casting general machinery 
or agricultural work from all sorts of mixtures, and 
have a few bells to cast, then you may make a good 
alloy with tin— tin scrap, or copper, from 1 to 3 ounces 
to a 75 pound ladle. Draw into the ladle when the best 
metal is running, then put in the ingredient, and tho- 
roughly stir and pour. Antimony has also been used 
for toning iron bell metal— one to two ounces of anti- 
mony to 100 pounds iron, and possibly a little more 
according to the grade of iron you are using. You 
will need to make a few trials with a 30 or 30 pound 
bell, so as to get a good tone and also' to secure tough- 
ness of metal to prevent cracking. 

(7) A. W. M. asks how to wash rags that 
have become saturated with benzine, coal oil, and 
resin varnish, so as to enable fhem to be used again. 
A. Soak the rags in a bath of naphtha or benzine, and 
when sufficiently cleaned the benzine or naphtha can 
be driven off by exposure to the sun. 

(8) 0. D. & Co. write: Will you please in- 
form us through the Scientific, the proper speed 
for driving grindstones with safety, for surface grind- 
ing? A. There is considerable difference in the strength 
of grindstones. The soft, coarse kind will bear 700 feet 
peripheral velocity per minute up to 4 feet diameter. 
Hard stones fine and compact will ,bear a speed of 900 
feet as above^ These speeds are sometimes exceeded, 
but we do not know that there is any advantage de- 
rived. This will be from 60 to 75 turns per minute for 
a 4 foot stone. 

(9) F. A. G. asks: 1. What is the number 
of your. paper in wihich you describe a new double re- 
volving plate electric machine; and is the description 
minute enough to enable an amateur to construct one? 
A. Seepage 71, current volume Scientific American. 
9. What is the best kind of paper to use for the arma- 
tures of the Toepler-Holtz machine, also the best ad- 
hesive to use in applying it? A. Use drawing paper, 
secure it to the glass with starch paste. 3. In what re- 
spect do the Toepler and the Vose improved machines 
di|fer? A. Mainly in details of construction. 

(10) G. H. W. — For case hardening large 
articles like locomotive links and blocks, pack the 
pieces in bone charcoal or bone meal such as is sold for 
fertilizers, if you do not care about the smell, in an 
iron box— thick sheet iron or tank iron is the best,^nt 
cast iron will do. Pack so that the faces required to 
be case hardened shall have the benefit of the carboniz- 
ing substance; the rest may be filled in with sand. Heat 
in a slow fire to a cherry red for from a half to two 
hours according to size of piece or depth to be case 
hardened, and harden as with steel. Charcoal pul- 
verized with 10 per cent of its weight of prussiate of 
potash is good. 

(11) T. S. U. writes: I expect to burn 
screenings under my boiler; would there be any advan- 
tage by taking the hot air from chimney? If so, is there 
a blower made for that purpose? A. We cannot recom- 
mend drawing air from the chimney for feeding a fire. 
If your combustion under the boiler is perfect, there is 
no free oxygen left in the gases of the chimney. 

(12) J. H. Z. asks: Can you give me 
through your Scientific Amekioan a receipt for a 
paste that will paste gum or leather soles on gum boots? 
A. Rubber cement is prepared by dissolving India-rub 
ber in carbon disulphide, chloroform, or benzine; apply 
it to both portions of the soles. 2. Also, how can I keep 
floTT'crs from withering when plucked from the bush, 
and kept out of water? Is theie anything better than 
sprinkling them with cold water? A. Keep the stems 
in water in which 25 grains ammonium chloride have 
been dissolved. 

(13) U. R. E. writes: In using a 3 inch 
achromatic object in a telescope like the one described 
in Supplement 252, can I use the same eyepieces, and 
what power do I get with them? How can I make a 
celestial eyepiece of high power for the above? What 
is the best focal length for a 3 inch object— 36 or 48 
inches? A. The 1 3^ inch and half inch combinations 
in Supplement 252. A three-eighth single lens, which 
will give you a power of 90 with a 36 inch object glass, 
or 128 with a 48 inch O. G. You can make higher or 
lower power by following the proportions as described 
in Supplement 252. The shorterfocus is the best, pro- 
vided the form, definition, and achromatism are per- 
fect. 

(14) D. H, writes: I have been watching 
your Notes and Queries column for a long time, for a 
liquid that will give a gloss to a black surface; it must 
not be sticky, and must dry in three or four hours. A. 
Use an ordinary shellac varnish. 

(15) J. W. asks: Will you give directions 

that will enable us to dye feathers a "glossy jet black?" 
A. Try the following: First thoroughly cleanse the 
feathers with ammonium carbonate and wash them out. 
Sleep over night in a bath of iron nitrate at 7° B., then 
rinse them in water. Boil out equal parts of logwood 
and quercitron, bark, enter the feathers at a hand heat 



and turn them frequently, raising the temperature 
slowly to a scald, but not to boiling point. Let them 
steep in it till perfectly black, take out, and wash in 
warm water. Dissolve 3^ ounces potassium bicarbon- 
ate in 5 quarts of hot water and stir in 17^ ounces of 
olive oil till an emulsion is produced; take them openly 
through this at hand heat for a short time; then gently 
draw all the wet out with the thumb and fingers, and 
then well shake them till dry over a stove or in a well 
heated room. 

(16) S. L, M. writes: Will you please give 
me recipe for making a good liquid glue from common 
glue? A. Fill a glass jar with broken glue of best 
quality, then fill it up with acetic acid, keep the jar in 
not water for a few hours, until the glue is all melted, 
and you will have an excellent glue always ready. 

(17) J. L D. asks for the best mode of de- 
stroying stumps of trees that have lately been cut, and 
how are they burned by petroleum. A . The method by 
which stumps are removed by petroleum consists in 
allowing the stumps to become completely saturated 
with petroleum, and then setting them on fire. The 
method by using saltpeter consists in boringholes into 
the head of the stump and putting into each 1 ounce of 
saltpeter, and after leaving it to become wet and pene- 
trate the substance of the stump, the latter is set on fire, 
when it will be completely consumed. 

(18) J. L. C. asks: Will you please give a 
recipe for making good wine from cherries? Also, the 
best cherries for making wine. A. Kipe fruit, 4 pounds; 
clear soft water, 1 gallon; sugar, 3 pounds; cream of 
tartar dissolved in boiling water, 1}4 ounce; brandy,2to 
3 per cent; flavoring as required. A better and stronger 
article may be made by adding 1 or 2 pounds each addi- 
tional of fruit and sugar. 

(19) R. W. M. writes: 1. I have a rare old 
German coin with some curious designs upon it, and 
some of my friends would 1 ike a copy of it as a curiosity. 
I made a plaster of Paris mould of it, and poured in, 
first lead and then type metal, but although the metal 
fills the mould it does not run into the fine crevices. 
Please tell me how to proceed or what to use to make 
it a success? A. See Scientific American Supple- 
ment No. 17, page 2t2. S. Please tell me how to dis- 
solve gum copal in alcohol so as to make a good var- 
nish for oil paintings. A. Fuse 8 pounds of very clean 
pale African gum copal, and when completely fluid 
pour in 2 gallons of hot oil; let it boil until it will string 
very strong, and in about 15 minutes, or while it is very 
hot, pour in 3 gallons of turpentine. Perhaps, during 
the mixing, a considerable quantity of the turpentine 
will escape, but the varnish will be so much the brighter, 
transparent, and fluid, and will workfreer, dry quickly, 
and will be very solid and durable when dry. After 
the varnish has been strained, if it is found too thick, 
before it is quite cold heat as much turpentine and mix 
with i tas will bring it to a proper consistence. 3. Please 
givea good receipt for "black heads "or "flesh worms?" 
A. See page page 52, vol. xlvi., ScrENTLPicAMESiCAii^ 
January 38, 1882. 

(20) J. J. B asks: Can you give the receipt 
of how to make imitation turtle shell? Can cellu- 
loid be softened and cast in moulds? A. The dark 
spots in horn that are made to represent tortoise shell 
are produced by using a strong aqueous solution of 
silver nitrate mixed [.with gum arable so as to flow 
properly from a brush. A little red lead may be mixed 
with it to give body. After standing an hour soak in 
soft water for several hours before finishing. Pieces of 
horn may be united by softening the edges with boiling 
water and then submitting to powerful pressure while 
surrounded with boiling water. For description, etc.. 
of celluloid, see Scientific American Supplement 
No. 227, page 3617. 

(31) W. C. asks if there is any process 
whereby beef bones can be softened so as to be used in 
moulds. The bones can be softened by placing in di- 
lute hydrochloric acid, which extracts the calcium salts. 

. (22) F. J. R asks: What would be the 
sizeof a boiler (of the same construction as that shown 
in SuppijEMEnt No. 158, January U, 1879. built by H. 
S.Maxim') that I need for a steamboat, 16 feet long, 3 
feet 4 inches oeam, of good shape, so as to be able to 
run it at least 10 miles an hour, the engine being 3 
inches bore and 3 inches stroke? What size, shape, 
pitch, and weight of a propeller wheel would I need 1 
A. To make 10 miles per hour you will require a screw 
2feet in diameter, 4 blades. Pitch 45° on edge, making 
over 300 revolutions per minute. This would be hard 
work for your little cylinder. If you conld be content 
with 6 or.7 miles per hour, a wheel of 18 inches diametei 
would require 250 revolutions of engines per minute 
which could be possible with 60 pounds steam and a 
good boiler of 20 square feet heating surface. 

(23) T. B. asks: Is the expansion of metal 

lengthwise the same in all thicknesses, say for instance 
in two pieces 24 inches long, one 16 wire gauge and the 
other half an inch round. In the raising of the tem- 
perature from 33° Fah. to 90° Fah. will the longitudi- 
nal expansion be the same in each, or will the 
half inch expand more, in proportion to the larger 
amount of metal in it? A, The wire No. 16 gauge and 
the half inch round iron should expand exactly the 
same, provided they are both annealed and are the 
same quality of iron. A hard drawn wire cannot be 
expected to expand exactly irL unison with a hot rolled 
iron rod. The differences in lateral dimensions should 
not make an appreciable difference in longitudinal ex- 
pansion until the difference becomes so great as to in- 
volve a considerable change in crystalline structure. 

(24) E. J. K.— A boiler that is just large 
enough for your work with fresh water is too small for 
the same work with salt water. Your boiler should be 
blownoff enough to keep the water inside clear ot far 
below the point of saturation. It requires the same 
kind of care that is given to marine boilers. Again, an 
upright boiler is unfit for salt or brackish water under 
any circumstances. Boilers for salt water need large 
evaporating surface. 

(25) S. W. asks when that motion com- 
monly called "kicking" is given to a gun. Whether 
at the time the powder is ignited, or at the moment the 
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charge leaves the gun. A. The kicking or recoil of a 
gun commences at the instant that the hall begins to 
move. The impulse lasts until the hall leaves the muzzle. 
The recoil continues after the hall leaves, from the 
momentum generated hy the first impulse. 

(36) J. inquires: 1. How to prepare a rust 
cement for iron? A. Wrought iron filings, 65 parts; sal 
ammoniac, 2 J^; sulphur (flowers), IJ^; sulphuric acid, 

1. The solid ingredients are mixed dry, sulphuric acid 
diluted with sufficient water being then added. This 
cement dries after two or three days, and unites with 
the iron, making a very resisting and solid mass. 3. 
Also an iron cement for high temperatures? A. (1.) Iron 
filings, SO parts; lime powder, 45; borax, 5; common salt, 
5; permanganate of potash, 10. The borax and the salts 
are dissolved in water, and are then mixed with the two 
first named ingredients as quickly as possible and used. 
This cement changes at a white heat to a glassy mass, 
which is perfectly airproof. (2.) Permanganate, 25 
parts; zinc white, 25; boras, 5. These aretreated with 
a solution of soluble glass, and used at once. This ce- 
ment must he left to dry slowly, and then it will resist 
the highest temperatures. 

(27) G. H. asks for the process of preparing 
a bichromate solution for a small electric light battery. 
A. M. Trouve in his improved electric battery takes 150 
grammes of bichromate of potash powder to a like 
amount of water, and after slaking adds, drop by drop, 
450 grammes of sulphuric acid. The liquid warms and 
the salt dissolves, while no crystUs are formed on cool- 
ing, nor are chrome alum crystals deposited in the cell. 
The elements are arranged with two carbons to each 
zinc, the latter being so placed that it can he drawn 
from the solution. With 12 elements and the solution 
above described, it is stated that 10 incandescent lamps 
can be kept at work for five hours, each lamp giving 
10 candles. There is thus 100 candle power for five 
hours. 

(28) J. H. writes: Please inform me if 
there is a method known to ascertain whether there is 
any moisture lett in kiln dried timber, or in other words 
to find out when timber used in carriage building or 
any equal mechanical branch is dry enough. Is there 
any cheap chemical test to detect the presence of water 
in timber, warm yet from the kiln? If so, what is the 
agent, and how is the test performed? Can timber like 
hickory or oak he dried too much, and if so, is the 
original tenacity lost for good, or will exposure to the 
atmosphere restore it again ? A. There is a way of as- 
certaining the quantity of water left in timber after 
kiln drying, first by putting a known quantity by weight, 
as a sample,into an iron retort and subjecting it to a heat 
that will discharge all ^he water, and then weighing the 
remainder for ascertaining the amount discharged. The 
bestandmostreliableway of determining is by practice 
and experience, as to the heat of the kiln and lime 
used in drying. You can dry the-wood too much and 
make it brittle, or kill its tougUuess. Over dried wood 
works crisp under the tools. Exposure to moisture only 
partially restoresTC 

(29) R. R. C. asks: Will you inform me of 
the nature of the composirion r the kind o f metals used 
for the regulation of the heat, by reason of the expan- 
sion or con traction of the metal, in artificial hatching 
macliines, hot houses, or for other purposes where a 
standard degree of heat is desired? A. Metallic regula- 
tors should be made of metals having the greatest differ- 
ence of expansions if possible such as steel and zinc, 
combined in a sprfng. Iron and brass make good regu- 
lators by making the strips one or two feet long, solder- 
ing together, and coilins: up like a clock spring. 

(30) W. W. M. asks: 1. Will you inform 
me what will make hoof and horn material pliable, so 
that it will not get hard and brittle, and how may it be 
welded? A. Horn may be welded or joined by heating 
the edges until they are quite soft and pressing them 
together until they are cold. It may he softened, after 
sawing it into plates or sheets; by exposing it to power- 
ful pressure between hot iron plates. Before pressing, 
the pitch must be removed, and the horn softened, first 
hy soaking for some days and then boiling in water. 

2. What will prevent sulphuric acid from destroying 
woody and fibrous materials? A. Nothing;; sometimes 
a coat of varnish or paraffin may be applied with ad- 
vantage, but it is very difficult to prevent the acid from 
getting through. 3. In making an electrical machii>e, as 
in Supplement idl, could the electro magnets he made 
similar to an ordinary horseshoe magnet? A. The ma- 
chine may be made in the manner described. 3. 
Will the electrical forcegeneratedby one dynamo run 
another? Yes, but at considerable expense of power. 

(31) A. E. S. asks: 1. How can flowers be 
preserved in their natural form and color? A. Insert 
their stems in water, in which 25 grains ammonium 
chloride (sal ammoniac) have been dissolved. FloWers 
can be preserved in this way for 15 to 30 days. To pre- 
serve them permanently for several months, dip them 
into^perfectly limpid gum water and then allow them to 
drain. The gum forms a complete coating on the stems 
and petals, and preserves their shape and color long 
after they have become dry. 2. What is a cheap 
and effective disinfectant for outside use about house 
and barn, etc.? A. CarhoUc acid or zinc sulphate, 
both of which are poisonous. 

(32) A. S. writes : W. R. asks how to use 
charcoal in casting brass, in No. 14 of Notes and 
Queries, Scientific American of May 19, 1883. Tell 
him to make a flame of the outer bark of the birch tree 
and thoroughly smoke the mould in every part, and 
he will get a perfect casting. 

(33) W. M. H. asks: 1. What process will 
enable me to letter or stencil letters and figures upon 
glass, such as glass signs for advertising purposes, that 
may be done cheaply and quickly? A. Etch with hy- 
drofluoric acid. See Scientific American Supple- 
ment, No. 313. 3. By what process can I drill holes in 
glass? A. Make a circle of clay or cement rather 
larger than the intended hole; and use a drill formed 
of a copper tube and supplied with emery and water. 

(34) E. M.— The following method of etch- 
ing on silvered glass is given! by Leclere, of Paris. Glass 
which is thinly silvered is coated with a very thin coat 
of asphalt. A photographic cliche or a properly cut 



pattern of darkpaper, pasteboard etc., is laid upon the 
asphalt coat when dry; and the whole then exposed to 
the rays of the sun, which will render the asphalt, 
whenever the latter is exposed, insoluble. The pro- 
tected asphalt coating is then washed away with ben- 
zine, and ihe silver coating beneath it is etched with 
nitric acid, while the drawing or patterns will appear 
in silvered line? and figures upon the glues. 

(35) A. C. F.— The following inks afford 
copies without a press: 

1. (Black). 

NigrosineC. P. fine 10 ounces. 

Glucose "A" IJ-^ ounces. 

Hot water 1% pints. 

Glycerine 1^4 ounces^ 

Dissolve the nigrosine by trituration in the hot water, 
then add the other Ingredients and strain through a 
piece of silk. If too thick when cold, dilute to the pro- 
per consistence with water. 

2. (Blue). 

Cotton blue (aniline) C. B.. Bounces. 

Glucose " A" 1 ounce. 

Glycerine J4 ouii^^- 

Hot water 3 pints. 

Proceed as directed for black ink (above). In prepar- 
ing these inks it is essential that the water should be 
kept quite hot while the operation of trituration is per- 
formed. The trituration should he continued until all 
of the dye has been taken up by the water. The strain- 
ing must be performed hot, otherwise the filtering 
cloths quickly become clogged. In purchasing nigro- 
sine and aniline blue, obtain if possible the purest 
quality. Cheap grades of these dyes are almost in- 
variably heavily adulterated with dextrine. 

(36) P. F. S.— The following varnish is re- 
commended for coating the stalks of flowers for the 
preservation of their color and general character: 

Isinglass 11 ounces. 

Concentrated glycerine 9 *' 

The isinglass to be softened by first soaking it in 
cold water, and then dissolved in the glycerine by di- 
gestion and agitation with the latter heated to 219° Fah. 
over a water bath. When properly prepared this var- 
nish is colorless, and when cold resembles rubber in all 
hut color. Another varnish recommended for this pur- 
pose is prepared from: 

Bleached gutta percha 1 ounce. 

• Deodorized benzole. 7 *' 

The gutta percha is cut into fine shreds and gradually 
added to and agitated with the solvent kept hot or 
(warm) over a sand bath— away from fire. The whole 
fiower may be dipped into this varnish, shaken, and 
exposed to the air to dry. Another preparation sug- 
gested for this purpose is plain collodion diluted one- 
third and mixed with two per cent of camphor, also dis- 
solved In a small quantity of ether and alcohol. 

(37) C. W. N. K. writes: Would you 
kindlyinform me through your paper the size screw 
it would take to ruji a boat 12 feet long by 3| feel beam, 
and whether it would he better to have a two blade or 
a three, supposing it revolves at the rate of 375 a 
minute? A. The diameter will depend son\ewhat on 
the draught of water. We think 15 inches or 16 inches 
diameter, two blades, best. • 

(38) G. B. asks: Can you inform me how mo- 
saics are made ? A. The enamel used is a kind of glass, 
colored with metallic oxides, and it is so fusible that it 
can be drawn out info threads, small rods, or oblong 
sticks of varying degrees of fineness, slightly resem- 
bling the type used by compositors. These polychroma- 
tic rods are kept in drawers properly numbered, so that 
the artist always knows to which case to repair when 
he requires a fresh supply of a particular tint or tints. 
When the picture is commenced the first step is to 
place on the easel a slab of marble, copper, or slate, of 
the size fixed upon ; and this slab is hollowed out to a 
depth of about three and a half inches, leaving a fiat 
border all round which will be on a level with the com- 

*pleted mosaic. The excavated slab is intersected by 
transverse grooves or channels, so as to hold more te- 
naciously the cement in which the mounts of enamel 
will be embedded. Then the hollowed slab is filled with 
"gesso," or plaster of Paris, on which the proposed 
design is traced in outline, and usually in pen and ink. 
The artist then proceeds to scoop out a small portion 
of the plaster with a little sharp tool. He fills up the 
cavity thus made with wet cement or "mastic," 
and into this mastic he successively thrusts the " spi- 
culse,''' or the " tesserae," as the case may be, according 
to the pattern at his side. In the broad folds of dra- 
pery or in the even shadows of a background, or a clear 
sky, his morsels of enamel may be as large as one of a 
pair of dice; inthedetailsof lips, or eyes, or hair, or foli- 
age, or fiowers, the bits of glass may he no larger than 
pins' heads. The cement, or mastic, is made of slaked 
lime, finely-powdered Tiburtine marble, and linseed oil 
and when thoroughly dry is as hard as flint. Sometimes 
the mastic which tills the cavity is smoothed and painted 
in fresco with an exact replica of the pattern, and into 
this the bits of glass are driven, according to tint, hy 
means of a small wooden mallet. If the effect produced 
wounds the artist's eye,he can easily amend tlie defect by 
withdrawing the offending piece of enamel and driving 
in another while the cement is still wet; and, by ob- 
serving proper precautions, it can be kept damp for 
more than a fortnight. When the work is completed 
any tiny crevices which may remain are carefully plug- 
ged with pounded marble, or with enamel mixed with 
wax, and the entire surface of the picture is then 
ground down to a perfect plane, and finally polished 
with putty and oil. 

Minerals, etc. — Specimens have been re- 
ceived from the following correspondents, and 
examined, with the results stated: 

F. A.— The specimen is simply mica in clay, of no 
value at all. 
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CQKMUNICAIIONS BECEIVED. 

On a New EJectrical Condenser. By N. 

On the Orbits of Planets. By C. W. H. 

On the Theory of the Turbine. By S. W. B. 

On Electricity in Printing Offices. By T. H. B. 



Adding machine, A. Stettner, Jr.. 277,627 

Alarm. See Burglar alarm. 

Album clasp, T. M. Hass 277,722 

Anvil, punching and riveting, J. C. Rothbarth.... 277,511 

Ash depositer, J. U. Hart 277,718 

Axle, car, H. C. Atkinson 277,825 

Axle skein, R.Lane 277.579 

Axle skein, A. H. Southworth 277,624 

Back strap attachment, G. M. Bowen 277,669 

Bag holder, N. Adams 277,661 

Bag holder, E. E. Alderman 277,654 

Bag holder, H. VV. Nelson 277,772 

Bag lock, D. S. Hammond 277,714 

Bag or satchel, C. Vehrlng 277,812 

Baking pan, G. E. Clark 277,679 

Baling press, A. H. Ballagh 277,439 

Baling press packing attachment, J. R. Shepherd 277,619 

Base balls, manufacture of, T. p. Taylor 277 809 

Battery. See Secondary battery. 

Bed attachment, W. T. Fuson 277,563 

Bed bottom, spring, J. & R. Ainslie 277.652 

Bed slat fastening, C. I). C. Bowers 277,541 

Bed, sofa, A. HaBler 277,721 

Bed, spring, G. Wenzell 277.639 

Bed, wardrobe, H. S. Hale 277,566 

Bedstead, G. \V. Ellis 277,470 

Bedstead and table, interconvertible, A. L. & C. 

. A. Warner 277,637 

Bedstead, folding, V. A. Menuez 277,501 

Bell, call, A. H. Jones 277,741 

Belt and bucket elevator, P. Okell 277,774 

Belt, driving, C. C. Campbell 277,678 

Bench plate socket, J. II. Buckley 277,675 

Betanaphthol, production of sulpho-acid com- 
pound of, H. Endemann 277,864 

Bird cage, A. B. Hendryx 277,724 

Blacksmiths' fullers, die for making, J. r. Dufly.. 277,468 

Blastfurnaces, water bosh for, A. P. Wendt 277.638 

Blowers, etc., friction lock for lever fan, J. W. 

Hiemeuz 277,487 

Book binding, T. J. Cagney 277,456 

Boot or shoe, button, E. Lanthier 277,580 

Boot or shoe heel stiffener, T. Joyce 277.571 

Boot or shoe sole stamp, W, C. Hoar 277,727 

Boots, shoes, or stockings, machine for manufac- 
turing felt, J. Brandy 277,450 

Bosom board neckband shaper, C. A. Gilbert 277,705 

Bottle stopper, I. Neef 277,847 

Bottle stoppering, 51 acvay & Sykes 277,758 

Bottle washing piachine, F. B. Seiberlich (r) 10,327 

Box. See Letter box. Packing box. Show box. 

Box and package flller, Bolton, Strieby & Rankin. 277,540 

Bracelet and necklet fastening, J. M. Banks 277,537 

Bracket. See Lamp bracket. 

Braiding machine, Veerkamp, Leopold & Darker. 277,523 

Brake. See Car brake. Sled brake. 

Brake shoe, W. White 277,647 

Bretzel machine, T. H. & M. S. Keller & C. W. 

Meyers 277.673 

Bronzing machine, H. R. Sillman 277,621 

Brush holder, J. & R. Bngel 277,471 

Burglar alarm, ringing, T, E . James 277.738 

Button hole cutter, J. H. Osborne 277,602 

Butter package, J., IT. Ellis 277,696 

Button stay, D. J. Kelley 277,674 

Camera stand, \V. R.Wright 277,650 

Canister, C, M. Symonds 277,630 

Car brake, P. R. Frey 277,476 

Car brake. J. Lytic .' 277,587 

Car coupling, N. Barr 277,828 

Car coupling, E. R. Brown 277,674 

Car coupling, T. F. Byron 277,677 

Car coupling, L. Davis, Jr 277,466 

Car coupling, W. H. Drew 277,690 

Car coupling, VV. W. Pitch 277,698 

Car coupling, J. C. Fowler 277,701 

Car coupling, A. Fulton 277,837 

Car coupling, Heff ner & Kelly 277,723 

Car coupling, T. B. Nutting 277,773 

Carcoupling, W.R.Wallace 277,635* 

Car coupling, H. R. Zimmerman 277,823 

Car guard, street, B. J. Good 277,664 

Car heater, R. Steel 277,626 

Car heater and ventilator, safety, W. F. Condon. 277,546 

Car, railway, T.L. Wilson 277.819 

Car starter and brake, C. T. Brown 277.863 

Car, suspension railwav, D. Query. 277,783 

Car unloader, grain, J. H. Chase 277.460 

Car wheel guard, railway, J. Jacobs. 277.490 

Car windows, sash holder for street, I. N. W. 

Sherman 277,793 

Carbon black, machine for the manufacture of, 

W. Falconer 277,'472 

Card grinder, C. B. & O. B. Parker 277,604 

Cards and samples, device for exhibiting, H. Cole 277,681 

Carpet lining, Chinnock & Stephens 277,832 

Carriage step pads, die for forming, D. F. South- 
wick 277,853 

Carrier. See Parcel carrier. 
Case. See Watch case. 

Caster, S. Vanstone 277.522 

Casting attachment for open hearth steel melting 

furnaces, C. M. Ryder 27f.860 

Casting building blocks, mold for. J. .1. Schlllinger 277,791 

Ceiling, fire priJof, J. E. Ware *. 277,814 

Celluloid, etc., nozzle for making rods and tubes 

from,J.B. Edson 277,694 

Chain units, machine for making roller. Field & 

Halkyard(r) 10.326 

Chair, T. G. Magulre 277,759 

Chairseat, P. E. Chappell 277,644 

Check rower, A. W.Thompson 277,856 

Check rower attachment, i?'. L. Brewer 277.673 

Cheese hoop, G. VV. Hey 277,838 

Cheesepress, G. W. Hey 277.839 

Chipping machine, J. Boyer 277,448 

Chopper. See Cotton chopper. 

Churn, G. Bull 277.830 

Churn, E. B. Lewis 277,752 

Cigarwrappers, machine for cutting out, J. Brandt 277.452 

Circuit controlling device, E.Weston 277,640 

Cisterns, cleaning. W. S. Henson 277,486 

Clasp. See Album clasp. Corset clasp. Garment 

clasp. 
Clay, apparatus for preparing. C. Chambers. Jr... 277.459 

Clock alarm mechanism. J. Ganss 277,702 

Clog or shoe, J. Cassidy 277,458 

Clothes drier, A. Iske 277,736 

Coach window, sliding, J. C. Goold 277,565 

Coal, machine for separating impurities from, C. 

w. Ziegler .-. 277.530 

Coffee pot, L. W. Walker 277,813 

Collar fastening, dog, J. M. Riley 277,785 

Collar, horse, W. Cosbie 277,463 



Collar, horse. J. F. Trautmann 277,857 

Color, J. Urban 277,633 

Condenser, steam, H. A. Campbell 277,457 

Condenser tubes, gland for surface, J. F. Tolmer. 277,557 
Cooler. See Liquid cooler. 

Cooling apparatus, H. stollwerck 277,804 

Corkscrew, W. Bennit 277,442 

Corset clasp, M. P. Bray 277,671 

Cotton chopper and cultivator, F. A. Pettitt 277,777 

Countersink for bits, R. J. Welles 277,859 

Coupling. See Car coupling'. Whip coupling. 

Cradle motor, T.Logan 377,753 

Crupper, harness, J. Shaffer 277,511 

Crusher. See Ore crusher. Rotary crusher. 

Cuff holder, E. A. Robbins 277,612 

Cup. See Oil cup. 

Curtain fixture. P. B. Mallory 877,760 

Cuspidor, P. S. Dusenbury 277,693 

Cutter. See Button hole cutter. 

Dental plate, J. W. Shults 277,796 

Desk, school, H. J. Colburn i. «'7,545 

Dial, sun, D.Ii. Smith 277,799 

Digger. See Potato digger. 

Door check, R. Wright , 277.828 

Door hanger, C. W. Bullard 277,542 

Door lock, W. Kowe ..277,616 

Drawing frame and drawing and doubling slivers, 

J.E.Prest .-. 277,606 

Drier. See Clothes drier. Fruit drier. 

Drill. See Seed drill. 

Drying substances in sheets.f rame f or,J.B.Edson, 277,693 

Electric cable support, A.Wright 277.528 

Electric lock. M. Sullivan 277.688 

Electric machine, dynamo, E. Weston 277,644 

Electric wires, laying underground, J. Marks 277,688 

Electro-magnetic engine, G. W. Foster 277,475 

Elevator. See Belt and bucket elevator. 
Embroidery p:itterns. producing transferable, M. 

E.Bingaman 277.665 

Emery wheel, A. Ball 277,659 

End gate, wagon, E. Prescott 277,779 

Engine. See Electro-magnetic engine. Gas en- 
gine. Traction engine. 

Evaporating or drying apparatus, A. Gilain T. . 277,704 

Evaporating pan, F. P. 'I'aber 277,855 

Excavating and moving dirt, etc., device for, W. 

Burket 277,455 

Extension table, J. H. King 277.576 

Extractor. See Stump extractor. 

Pence, J. Yelter 277,821 

Fence, earthen, A. Delffs 277.687 

Fence post, Arthur, Spaulding& Davison.. 277,657, 277,658 

Fence post, C. J. Gorla 277,708 

Fence post. Likes, Hedge & Baker ,277,493 

Fire engine boilers and heaters, vacuum relief 

for, C. Bresnahan 377,863 

Fire escape, Newhouse& Mooers 277,600 

Fire extinguisher, automatic, R. W. & F. Grinnell 277,481 

Fish egg hatching trough, L.Stone '. 277,805 

Flax, etc., machinery for breaking and scutching, 

Shinn* Fuller 277,517 

Flour bolts, etc., conveyer for, C. B. Slater 277,622 

Flour packer, J. B. Martin 277,845 

Fluting and ironing machine, J. V. Smith 277,530 

Folding machine, L. C. Crowell 377,549 

Food, producing farinaceous, J. Schweitzer 277.792 

Fountain. See Ink fountain. 

Fountain, M. 51. Murray 277,598 

Fruit drier, Vir. C. Crozier 277,685 

Furnace grate, C. H. Baush 277,538 

Furnace grate. T. Kirkwood..'. 277,491 

Gag runner, R. G. Hanf ord, Jr 277,715, 277,716 

Gage. See Pressure gage. 

Garment clasp, C. W. Foster 277,700 

Gas and vapor from Uquid hydrocarbons, appa^- 

ratus f or generating, H . F . Hayden 277,567 

Gas engine, U. Shelburne 277.618 

Gas generating apparatus, H. C. Shields 277,853 

Gas lighting, electric, T. H. Rhodes .... 377,610 

Gate. See End gate. 

Gearwheel, Stanley & Cornelius 277,803 

Generator. See Steam generator. 

Glass silvering apparatus, J. Starr 277.803 

Gloves, lacing, W. F. Foster 277,558. 277,569 

Glycerine from the mother liquor of soap facto- 
ries, production of, J. K. Kessler 277,575 

Governor for steam engines, automatic, T. A. 

• Grist 277,710 

Grain, apparatus for the reduction of , H. F. Saint 

Bequler 277,790 

Grain binder, automatic. G. F. Green 277.709 

Grain binding machines, cord tyer for, N. Jewett. 277,739 
Grain drills, force feed fertilizer attachment for. 

S.B.Ilart 277,719 

Grain drying and cooling shelf, H. Cutler 277,686 

Grate, T. H. Lucas 277.754 

Grate, Are, B. S. Wash 277,636 

Guard. See Car guard. Car wheel guard. Saw 
guard. 

Hame, J. A. Wilson 277,818 

Hammock, Blascow & Fichtner 277,829 

Handle. See Saw handle. 
Hanger. See Door hanger. 

Harvester, corn, c. Baltzell 277,660 

Hat bodies and other fabrics of carded and disin- 
tegrated fibers, method of and apparatus for 

making. J. T. Waring 277.636 

Hat lining, A. Hoen 277.729 

Hat tips, machine for stretching, J. H. Gesner. . . 277,703 

Hay derrick, horse power, L. Hoblit 277,728 

Hay loader, J. M. Snodgrass 277,800 

Head light for locomotives, etc., electric, F. 

Ball, Jr 877,536 

Heater. See Car heater. 

Hinge, lock, J. K. Clark 277,680 

Holder. See Bag holde*. Brush holder. Cuff 
holder. Photographic plate holder. Rein 
holder. Type holder. 
Hoop. See Cheese hoop. 

Horse power, J . H. Blward 277,835 

Horseshoe nails, machine for assorting, J. B. 

Husted 377.488 

Hygrometer. G. A. Ayers 277,533 

Ice, apparatus for handling, R. B. Thomas 277,811 

Inclined plane and sled therefor, R. Steel 277,635 

Index tab, Flammger & Sobinski 277,836 

Ink fountain, C. A. Lieb 277,582 

Insulati«g wire for electric purposes, J. J. C. 

Smith 277,519 

Iron. See Laundry iron. Soldering iron. 
Joint. See Locked joint. 

Jug, non heat conducting, M. P. BouBser 377,447 

Keys, machine for making split, R. T. King 277.577 

Knitted goods, machine for napping and brushing, 

G.Jackson 377,489 

Knitting machine, circular, J. H. Osborne 877,603 

Ladder, flexible. P. Brendel 277,673 

Lamp and holder, electric, B. Weston 277,646 

Lamp and holder therefor, electric, B. Weston... 277,645 
Lamp bracket, electric incandescent, E. Wes- 
ton : 277.641,277,642 

Lampburners, extinguishlDgdevtcef or, W. Goldie 377,477 
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liamp carbons, manufacturing incandescent, H. 

S. Maxim... , 377,846 

Lamp fixture, electric, E. Weston .. 277,643 

Lamp, flameless, M.G.Coliins.' 277,682 

Lamp, reservoir, O. Sweeney , 277.808 

Lantern, tubular, E. Boesch 277,444 

Lasting machine, E. F. Beal _ 277,664 

Jiatcli , gate, W. L. Stovall 177,807 

Laundry iron. J. N. Hedder 877,605 

Lawn tennis net, metal, S. Cunningliam 277,5,^1 

Leather shaving machine, O. H. Taylor 277,631 

Leg, artificial, J. Jfurrer.... 277,562 

Letter box, T. R. Lovverre 277,586 

Levees^nd embankments, constructing, S. Howell 277,732 

Level, Ketohledge c& Pepper 277,842 

Lewis, O. W. Ash....... 277,532 

Lid lifter, tongs, and poker, combined, H. Acker- 

mann 277,531 

Lifter. See Lid lifter. 

Light. See Head light. Skylight. Signal light. 

Lime from gas works for cyanides, treating spent, 

A. T. Sc'huessler' ............. 877,851 

Liquid cooler, H.S.Dimock..... 277,689 

Lithographic process. A. Hoen. ., 277,730 

Lock. See Bag lock. Door lock. Electric lock. 
Nut lock. Oarlock. Padlock. 

Locked joint; B. W. * f! Grinnell 877,479, 277,480 

Loom!, cloth holding roller for, O. W. Kenison... 277,742 

Lubricator, W. H. Craig .....-.■ ■;•;... .877.464 

Match dipping machine. Cook & Labelle 277.463 

.Me^i sure, tailor's, H. Brolly .....; 277,453 

Measuring and recording electric currents, appa- 
ratus for, J. Hopkinson , 277,731 

Mechanical movement, W. R. Park 277.849 

Mechanical movement device, I. W. Huckins 277,733 

Metallic rake and rake blank, J. M. Young 277.589 

Milk can top, R. M. Rockey 277.613 

Mill. See Boiler mill. Rolling mill. 

Milling machine, multiple, vv. Krutzsch 277.746 

Millstone driver. J. Dempster.... 277.688 

Mining apparatus, hydraulic, J.H. Martin 277,762 

Motor. See Cradle motor. 

Motor, D.Hansz 277,717 

Necktie or scarf fastener, C. H. Crossette 277,465 

Nut lock, H.Fletter 277,474 

Nut lock, J, Gilgour 277.706 

Nut lock, Irvine & Waddill 277.735 

Nut look, G. I. P.Mlinarich 277,769 

Nut, top prop, S. Moore _ 277,596 

Oarlock, E.B. Beach. 277,662 

Oil cup, W. S. Cooper '. 277,683 

Oil mill box and fittings, J. A. Hunt 277,840 

Oiler. C. C. Erienborn............. , 277,555 

Ordnance, J. Vavasseur 277.634 

Ore crusher and pulverizer, J. H. Kinkead 277.578 

Ore crusher and pulverizer, R. Mc(3uliy 277,763 

Ore crusher feed mechanism, T. A. Blake 277,666 

Ornamentation of walls, paper, textile fabrics, 

glassware, etc., C. Juncker , 277.572 

Overshoe, H. L. Roosevelt 277,614 

Packing box, H. A. Ruhlmann 277,788 

Packing, piston, B. McKenna 277,764 

Padlock, J.W.Eldridge 277.469 

Pail,tub, keg, barrel, etc., W. M. Fowler 277,560 

Pan. See Baking pan. Evaporating pan. 
Paper articles, manufacture of, W. McMahon, 

277,593, 277,6<I4 
Paper foldingand similar machines, packing de- 
...TtcaJ^, SUtaetsmU-Si Jto»aett..«. .-....-.. .r: .. .- «r7,806 

PaperTjiiSiern, J.E. Grnmbach 877,712 

Parcel carrier, M. Lindsay 277,494 

Paving composition, J. G. Keteham 277,743 

Pencils, manufacture of lead, P. E. Gonon 877,707 

Photographic plate holder. F. W. Jackson 277.737 

Piano attachment. L. Alexander 277,824 

I'ickie Jar fork attachment, C. De Quilfeldt 277,467 

Pin. See Printing press gage pin. 

Piston engine, rocking, G. R. Winkler 877,648 

Plane, bench, D. M. Fielding 277.556 

Plane, bench. P. A. Mershon..... 277,767 

Planter and fertilizer, combined corn, G. PI. Salts- . 

man. 

Planter, com, J. Linnrott ^.. 

Planter, hand corn, S. M. Macomber 

Plow. J. Ring.... 

Plow point, chilled, G. Wiard 

Plow, sulky, J. Lane 

Plowing machine, steam, M alone & Hamel 

Pole safety bar attachment, vehicle, A. Burson.. 
Post. See Fence post. 
Pot. See Coffee pot. 

, Potato diggger, J. W. Cook 

Powdor duster, W, B. Allen , 

Power. See Horse power. 

I'reserving food, 1. M. Mitchell 

Press. See Baling press. (Cheese press. 

Pressure gage, thermo steam, P. Bonte 

Printing machine air cushioning apparatus, L. C. 

Crowell 

Printing on metals, process of and composition 
for making a drier for ink used for, H.Mathie- 

son.... 

Printing press gage pin, E. L. MeglU 

Punching machine, metal. Wilder & Parry 

Quadricycle for land and water, H. S. Blanch ard. 
Rack. See Rein rack. 

Railway rail. A, McKenney 

Railway rail spike, W. J. Morden 

Railway rail, tubular, A. McKenney 

Railway signal, telegraphic, R. M. Hunter 

Railway switch, T. J. Daly 

Railway switch. J. Elmer 

Railway switch stand. Beard & Hinckley 

Range. J. A . Price 

Reatoing and tapping, device for, ,T. F. Piper 

Refrigerating liquids and means employed there- 
for, also apparatus for the subsequent treat- 
ment of the refrigerated liquids, Young * 

Neilson ..! 

Refrigerating oils, fats, etc, apparatus for, Sid- 

deley & Mackay 

Refrigerator and producing artificial cold, W, C. 

Wren 

Rein holder, H. A, Hudson 

Rein rack, P, Bossidy 

Ring for halters, tie straps, pessaries, etc., H, G. 

Farr 

Road mender, L. Lam born 

Rocking attachment for chairs, H, H. Schneider . . 

Roller mill, J. Warrington 

Rolling mill, S. T. Wellman .. 277,815, 

Rope and cord fastening, C. S. Upton 

Rotary crusher, D. Bushman 

Rubber cloth, machine for manufacturing, F. E. 

Aidrich (r) ,. 

Runnins gear. E. Prescott.... '. 

Sash fastener. H. Bausch , 

Sash fastener, w. L: McKelvey 

Saw guard, J. G. Groff 

Sawhandle, J. Nelmeyer 

Sawmill dog, T. H. Kennedy 

SawBwage, J. Mather .,....,,. 



877,513 
877,495 
277,757 
277,786 
277,816 
277,749 
277,761< 
277,676 



277,461 
277,655 

277,768 

277,446 

277.650 



277,499 
277:800 
277,817 
277.667 

277,766 
277.697 
277,766 
277,569 
277,552 
277,697 
277,639 
277,781 
277,507 



277,822 

277,797 

277,649 
277,784 
277,668 



277,473 
277,748 
277,617 
877.625 
277,860 
277,633 
277,543 

10,325 
277.780 
277.441 
277..'! 91 
277,711 
87f,602 
277,841 
277,689 



Soraper, road, A. J. Nellls 277,771 

Scraper, sulky dirt, H, M. D. L. Babcox 877.826 

Screening device for middlings, flour, etc., cut off 

for, G. Cottreall., : 277,547 

Screwdriver, I, M, Furbish 277,561 

Screw driver, D. Nei 277,699 

Secondary battery, E, Boettcher 277,445 

Seed drill, garden, A. H. Sherwood 277,680 

Seeder, hand broadcast, Yoder & Carmieii 277,861 

Sewing machine, A. Lambert 277,747 

Sewing machine, button hole, J. W. Lufkln 277,765 

Sewing machine needle. H. G. Suplee 277,629 

Sewing machine tension, G. A. Brady., 277,449 

Sewing machine trimming afeftichinent, T. C. 

Robinson 277,787 

Shaft, wagon, W. H. Barrett 277,440 

Sheet delivery apparatus, L. C. Crowell 277,648 

Shelving, adjustable and portable, B. F. Roberts. 277,510 

Shirt, C. N. Davis 277,563 

Shirt. V. Kimball... , 277,744 

Shirt, S. Wallach 277,524 

Shirt, J. S, Williams 277,527 

Show box, C..E. Scott , 277,515 

Shutter, flexible jointed, J. P. Recker 277,608 

Shutter worker an d blind slat operator, combined, 

D. Beal 277,663 

Signal. See Railway signal. 

Slgnalllght, percussion, C. E. Masten 277,498 

Skylight, metallic, G. Hayes 877,485 

Sled brake, N, Parker 277,775 

Sofa. C, J, Bruschke 277,451 

Sofaand.bath tub, combined. C. A. Baker 877.438 

Soldering iron, A. P, Oimstead 277,601 

Speaking tube apparatus, G. J, Quinsler 277.508 

Splice, F. Grinneii 277,478 

Split switch, Crowley ,<k Temple 277.684 

Spring. See Vehicle spring. 

Stand. See Camera stand. Railway switch stand. 

Staples, machinefor forming, W. A. Root 

Station indicator, H. Koehier 

Steam generator, W. P. Magreevy 

Steam generator. L. II. Page 

Steel, apparatus for making Bessemer, T. H. Bur- 
ridge 

Stool store. J. S, Sammons 

Stopper. See Bottle stopper. 

Stoves, safety casing for railway car, B. D. Ste- 
vens..... 

Straining machine, T, R. Ryan 

Straw stacker, F, F,Hartwich 

Straw stacker, C. Leflangweil 

Stump extractor, H, B. Hawes 

Sugar from molasses, sirups, or the juices of 
plants, etc., extracting, V. Steffen 

Sugar, salt, etc., apparatus for the manufacture 
of, J, A. Cook 

Suspenders, B. Petchaft , 

Switch. See Railway switch. Split switch. 

Syringe, O. Hendrlck •. 

Table. See Extension table. 

Tank. See Tempering tank. 

Tapping and facing machine, F. H. Richards 

Tassel, J. O. Remington 

Tempering tank, A. A, Sim ends 

Thill, sleigh, G. H. Lusk 

Thrasliing.machine. J. H. Mellck 

Thrashing machine, J,., Rnmeiy , 

Tie. See Neckt.te.. . . ^ 

Toy, w, Leggett . . .'r: .".,;;■.. ..:..'..,. .....T...' 

Toy gun, H. P. Marks 

Toy theatrical stage, J. H. Singer 

Traction ^gine, Rider, Snyder & Frick 

Trap, R. VV- Armstrong 

Trough. See F.ish egg hatching trough. 

Truck, C.W.Ford ... 

Tug. shaft, G, Purdy .,...- 

Turpentine and other wood products and for the 
manufacture of charcoal, process of and appa- 
ratus for the recovery of , H. M. Pierce 

Turpentine, process of and apparatus for the 
manufacture of, H, M. Pierce 

Type holder and separator, L. K. Johnson 

Underwaist, child's, M. E. Higgins ; 

Valise, folding, W. S. Marshall 

Valve. See Vapor laurner valve. 

Valve, L. J, Kolar 

Valve, balanced slide, G. Shone 

iValve, check. A. Riegier 

Valve, globe or stop, F. H, Hambleton 

Vapor burner valve, D. E. Hangs 

Valves, device for proving globe, F. Lunken- 
helmer , 

Varnish, etc., apparatus for making, W. M. Bailey 

Vehicle platform gear. P. B. Cunningham 

Vehicle running gear, J, Herbrand 

Vehicle spring, J. H. Moran 

Vehicle spring, Penn & Whitney 

Vehicle sprlngcoupling, T. D. Lines 277,583. to 

Vehicle, two wheeled, M. Halfpenny 

Vessels, construction of, ,1, S. Birch 

Violin bow retainer, C. F. Albert , 

Vise, W. Johnson 

Vise, N. M, McLeod , 

Wagon box and hay rack, combined, Leslie & Hall 

Wagon box fastener. Pi Stafford 

Wagon, dumping. I. B. Hammond 

Washing machine, C. Bradford 

Watch case, E. C. Fitch 

Water in houses, distribution of. A, Dumas 

Water wheel, turbine, C. M. Baker 

Weather strip, T. tJrie 

Well boring machine, W. J. Sherman 

Wells in qulcbeand, etc., formation of d©ep, J. B. 
Edson 

Wells, side leak or sand wall washer for oil, J. M. 
Reardon 

Wheel. See Emery wheel. Gear wheel. Water 
wheel. 

Whip coupling, E. Phelps 

Wine, apparatus for maturing sherry, M. T. De 
Abren 

Wire barbing machine, F. W.Brainerd 

Wire, let off mechanism for looms for weaving, 
C. Smith 

Wood dressing machine, S. R. Bailey 

Wood preservingcompositlon. L. N. Teachman.. 

Wrench, J. McAlpin 

Yoke, neck, Z. Norton 



•277,615 
277,7'46 
277,844 
277,848 

277,831 
277,614 



277,854 
277,789 
277.720 
277,760 
277,484 

277,581 

277,883 
277,776 



277,611 
277,609 
277,518 
277,843 
277,595 
277,512 

'S77;681 
277.496 
277,798 
277,784 
277,656 

277.699 
277,782 



277,505 

277,506 
277,740 
277,726 
277,497 

277,492 
277.795 
277,609 
277,713 
277,661 

277,756 
277,634 
277,834 
277,726 
277,770 
277,604 
277,585 
277,482 
277,443 
277,653 
277„'',70 
277,592 
277,751 
277,801 
277.483 
277,870 
277,865 
277,691 
277,685 
277,858 
277,794 

277,695 

277,607 



277,778 

277,654 
277,451 

277,623 
277.827 
277.810 
277,590 
277,503 



DESIGNS. 

Carpet, B. Fajon 13.903 

Cracker or biscuit, A. J. Medlar ]3.909 

Cnrtaiii ban d, B. Dreyfus 13,902 

Curtain band, J. O, Remington 13,904 

Fender, J.H. Wliite 13.907 

Flower pot bracket, H. R. Van Eps ... , 13,905 

Flower stand, H. R. Van Eps 13,906 

Gimp, H. Davenport 13,901 

Oilcloth, C.T. 4 V..B. Meyer... 13.910 to, 13,916 

Stove, G. O. Bergstrom .' , 13,899 

Dpholsteryfabricri). B. Kerr... l.?,908 

Window shade pull, G W.Oiark..... 13,900 



TRADE MARKS. 

Alloys of copper in the form of sheets, tubinK. hol- 
low ware, and cartridge shells. Brown & Bros... 10.264 
Beer, ale. porter, and all carbonated drinks, bot- 
tled. Consolidated Bottling: Company... 10,265 

Calf skins, calf kids, and goat kid skins, Bittel, 

Tepel &Eilers 10,263 

Candies and sugar toys, C. Grimm & Co 10,27U 

Cement, plaster, lime, coloring for mortars, and 

kaolin, Prentice &Hackett 10.274 

Electric machines, dynamo and magneto, J. B. 

Tibbits 10,275 

Overalls, shirts, underwear, pants, suspenders, and 

collars, H. Exstein & Go 10,268, 10,269 

Soap, hard. Summit City Soap Company... 10,276 

Soap, laundry and toilet. Lautz Bros. & Co 10,273 

Tobacco, chewing, P. H. Hanes & Co i0,27l, 10,272 

Wine, champagne. Deutz & Geldennann 10,266, 10,267 

A printed copy of the speciflcatloa and drawing of 
any patent in the foregoing list, also ot any patent 
issued since 1866. will be furnished from this office for 2.i 
cents. In ordering please state the number and date 
of the patent desired, and remit to Munn & Co., 261 
Broadway, New York. We also furnish copiesof patents 
granted prior to 1866 ; but at increased cost, as the 
speoiflcations, not being printed, must be copied by 
hand. 

Canadiaii Patents may now be obtained by the 
inventors for any of the inventions named in the fore- 
going list, at a cost of $40 each. For full instrufctions 
address Munn & Co., 261 Broadway, New York. Other 
foreign patents may also be obtained. 

Inside Pn.se. encli Insevtinn > . > To cents a line. 
Hack Pase. euch inserrioii ... $1.|><> a line. 

(About eight words to a line, i 
Engravings may head advertisements at the same rate 
per liTie, by measurement, as the letter press. Adver- 
tisements must be received at publication offlce as early 
as Thursday morning to apmar in next issue. 

WILEY& RUSSELL MANUF'G CO., 

GREENFIELD, MASS. 



THE CELrEURATEF) 

Lightning Screw Plates and Bolt Cutters, 

malting perfect screws at a single cut. Many otlier 
valuable labor-saving tools. Send for List A. 



STRAIGHT LINE ENGINE co.syracuse.n.Y 

STRICTLY FIRST CLASS AUTOMATIC ENGINE OF 
FROM TEN TO SIKTY HORSE POWliR . 



Railroad Exposition 

AT CHICAGO. 



SEE EXHIBIT OF 



Keuffel&Esser, New York. 

Most perfect assortment of 

INSTRUMENTS 

_ ' And largest exhibit of 

DRAWING MATERIALS 

Used by Railroad Engineers* Architects, 
and other Professions. 

Examine it and write for Catalogue and Samples. 
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J.OQ I.IBKB*-*NEW YORK. 



t /^ D C A I B Territory for a vain able Patent 
r ^/ W\ 9 §\ I. C on liberal commissi on. 

Address D., Box 238, Reading, Middlesex Co., Mass. 



MINERAL: 

ta&n nower in Isolated pla 



rROSPECTINQMACHINEBTforproBpect- 
iu£ and developiug' laiDee, opei-ated by 
iteam or horse power to any depth (or by 
1 power in Isolated placea). Better than DiamoDd Drills. Port- 
able, low pr^ceri, thoroughly tested and proved. Send 3c. stamp for 

catalogue. C. D. Flerce Drill Co., 29 Boss Street, ITew 7ork. 



NEW FOOT 

LATHE. 

Swing, 8 X 18 inches, with improved 
foot power, tool carriage, slide rest, 
etc.. $30. Power Bench Lathes, 
with or without slide rest. Send 
for circular. 

,^. MREA&ANSETT MACHINE CO, 

Butler TExcliange, Providence, R. I. 




MECHANICAL DRAUGHTSMAN. 

An experienced, well educated mechanical draughts- 
man, who is also a good correspondent and salesman of 
machinery and has excellent references, desires a per- 
manent position. Address 

T)RAUGHTSMAN', P. O. Box 3,083, New York. 



S^ISBHSE 
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NEINYORKCITY 



ApAi W D|l|| CpC made cleanasnew.sajfe^i/ and 



cal Co., P. O. Box S48, Pittsburg, Pa. 



by American Chemi- 
Sendfor Book. 



THE DUPLEX INJECTOR. 

The constantly increasing demand for this Boiler 
Feeder proves its superiority over other machines now 
in use. Send for illustrated circular and price list. 

Manufactured by JALUE?^ JENKS, Detroit. I>licli. 



linSEND FOR NEW CIRCULAR 
l>il TITCHBURG ACOUSTIC TEL Co. 
FITCHBUR^G MASS 



GYPSUM. — AN ENUMERATION OF 

the more important subspecies of this mineral, with a 
descriptifm of their physical and chemical properties. 
Contained in SriEXTiFic Amiqricax Supplement. No. 
3*i;l. Price 10 cents. Tc^be had at this office and from 
all newsdealers. 
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The Brayton Petroleum Engine Co. 



50 Federal St., 

BOSTOK, MASS. 




SAFETY! ECONOMV! CONVENIENCE! 

Expense Ceases when Engine is Stopped. 

While the cheapest motor in the world for continuous 

running, the cost of fuel becomes a mere trifle 

when power is required at intervals only. 

J. R. SMITH Philadelpliia, Pa. 

G. 8. WORMER & SONS. ...:.. Detroit. Mich. 

G. S. WORMBR& SONS Chicago. 111. > Agents. 

T.S.BOWMAN St. I^ouis. Mo. ' 

ROBINSO,^ & CART '<t. Paul, Minn. 
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7 FOR STEAM BOILERS 
!__J& u_s, J, FOREIGN PATENTS 



CORNELL UNIVERSITY. 



COURSES IN 



Mechanical Engineering 
Electrical Engineering 
Civil Engineering 
and Architecture 

ENTRANCE EXAMINATIONS BEGIN AT 9 
A.M. JUNE IS and SEPT. 18, 18IS3. 



For the UN*TVEttSt¥-t'f£f8rawKcoota!litngfull state- 
ments regarding requirements for admission, courses of 
study, degrees, honors, expenses, free scholarships, 
etc., and for special informati on, apply to 

The President of Cornell UxiveTjsity, Ithaca, N.Y. 



sENOToLONDON.BE RRYs^ORTON, 

■ • PHILA pA FOR—- . 

THE BEST BANO SAW BLADE 



JAMES PKESCOTT .JOULE. — A BIO- 

graphicaj sketch, by J. T. Bottom]ey, of the discoverer 
of the mechanical equivalent of heat, and a brief ac- 
count of some of his experiments and investigations in 
physics. Illustrated with portrait. Contained in SciEN- 
iTPic AMERICAN Sl-pplement,No. 363. Prlce lOcents. 
To be had at this ofBce and from all newsdealers. 
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^•i^iFIRE —AND— VERMIN!-^* 

FPLOOF- 

Sample and Circular Free by mail. 
U. S. MINERAL WOOL CO., 22 Courtlandt St., N. Y. 



CATALOGUES FREE TO ANY ADDRESS 
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PATENTS. 

MESSRS. MUNN &CO.,in connection with the pub- 
lication of the Scientific American, continue to ex- 
amine Improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line" of business tbey have had thirty-eight 
years' experience, and now have unequalled facilities for 
the preparation of Patent Drawings, Specifications, and 
the prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveats, 
Copyrights for Books. Labels, Eeissues, Assignments, 
and Reports on Infringements of Patents. A\l business 
intrusted to them is done with special care and prompt- 
ness, on very reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to pro 
cure them; directions concerning Labels, Copyrights, 
Designs. Patents, Appeals. Reissues, Infringements, As- 
signments, Rejected Cases, Hints on the Sale of Pa- 
tents, etc. 

We also send, free of charge, a Synopsis of Foreign 
Patent Laws, showing the cost and method of securing 
patents in all the principal countries of the world. 
MUNN &: CO., Solfeltors of Patents, 
261. Broadway, New York. 

BRANCH OFiaCB -Comer of F and Tth Streets, 
.VaehiDgtoD, D. C. 
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83,000 Acculeiit Insurance. SaS Weekly 
Indemnity. Membershfp Fee, S4. Annual 
co»t about $11. $10,000 Insurauce, with $30 
Weekly Indemnity, at Corresponding Katen. 
Write or call for (Jiroular and Application 
HIank. 

JIDEOPBANPBKMITS WITHOUT BXTBACHABGE. 
CHAS. IJ. PEET(of Bogers, Peet&Co.), I'res't. 
JAS. R. I'lTCHER, Sec'y. 
330 «fc 333 BROADWAy, NE W YORK. 

For STEEP and FLAT ROOFS of all kinds; 
can be aoplied by ordinary workmen at ONE 
THIRD the cost of TIN. Send for a sample 
«nd onr circnlar which givee full directions how 
to apply your own roof; aUo how to repair 
]e»ky roofs of all kinds. Address, 




ROCK BREAKERS AND ORE CRUSHERS. 

We manufacture and suijply at short notice and lowest rates, Stone and Ore Crushers con- 
talnina;theinvention described in Letters Patent, issued to EJi W. Blake. June 15th. 18^ togeth- 
er with Ni-jw AND Vat^uable iMPiiovKMKNTS, for which Letters Patent were granted May Uth 
and July ^h, 1880. to Mr. 8. L. Marsden All Crushers supplied by us are constructed under 
the superintendence of Mr. Marsden, who, for the past fifteen years, has been connected with 
the manufacture of Blake Crushers in this country and Bng-land. 

FARREL F(RJNl)irY AND MACHINE CO., iVianufrs., Ansonia, Conn. 
OOPEl.AND & BACON, Asents, New York. ■ 




For Family Sewins Machines, Dental. Jewelers', 
Watchmakers' Lathes, Fans, etc. Motor, with auto- 
matic battery and complete outfit for sewingmachine, 
$35 to $40. The Electro-Dynj\mic Co. or Phila., 
121 So. 3d St., 19 E. 15th St., Cannon St.. 

Phlia. New Yoik. London. Bag. 

In writing for catalogue, give street and number. 



ICE MAKING MACHINES, 

And Machines for Cooling Breweries, Pork Packing Estab- 
lishments, Cold Storage Warehouses, Hospitals, etc. 

SEND FOR Ilil.USTRATED AND DESCRIPTIVE CIRCULARS. 

PICTET ARTIFICIAL ICE CO. (Limited), 

p. O. Box 3083. 142 Greenwich St., New York City, N. Y. 




W. H. STEWART, 
74 Cortlandt St., New York. 



RUPTURE 

cured without an operation or the injury trusses inflict 
byDr.J.A. SHERMAN'S method. Office, 251 Broadway, 
New Ywk. His book, with Photofrraphic liken 
of bad cases, before and after cure, mailed for 10c. 




$72 



A Wonilerlul Discovery. 

lORANlUM will produce handsome niouslache cr 
■whiskers on thesmoothest fate in a few weeks Also 
promotes the growth of the Hair and Eyebrows. A 
Eiire cure for Baldness, Weak, Thin or Falling Hair. 
25 cents per package, .3 packages for 50cts, post-paid. 
C.F.TRAINOR A CO., T5 & 17 Nassau St..NewYork. 

A "WEEK, $12 a day athomeeasilymade. Costly 

Outftl tree. Address Tiu:iLj!fcXki.t.AusustaL.M!e. 




AMERICAN 



JEWELRY 
COMPANY 



send tree, by mail, an elegant lUua^ 
trated catalogue of the bpst make 
o^'gold and silver Waltham Watches 
and latest styIe.?ofDiamond Jewelry, 
with prices attached. Address 

AMERJCAX JEWELBY CO., 
Jio. 5 Arcade, Cineinnati, O. 



MORPHINE 



AND 

Habits easily cured vritb my DOUBI/E 

^^CHLORIDE OF GOLD^H 

ftEMEDIBS. 6,000 cures. Bonks pbee. 

X.ESI.IE E. KEEI.EX. M. D., 

Snzeoca C. & A, Bailroad. Dwtent, HI . 



AGENTS 



can now grasp a fortune, Out- 
lit worth ^10 tree. Address E. G. 
RIDEOUT & CO., 10 BarclaySt., N. Y. 



$66 



a week in your own town. Terms and $5 outfit 
free. Address H. Hallet& Co., Portland, Ma 



ANHOOD! 





KNOW THYSELF.> 

A Book for Every Man ! 
Yoims:, Middle-Asyed, and Old. 

The untold miseries that result from indiscretion in 
early life may be alleviated and cured. Those who doubt 
this assertion should purchase and read the new medical 
wor'ipublishel by the 1'en.body lledicn,! Institute, 
Boston, entitled the Science of liile: or. S»'lf-I*r«;- 
Nei'v:Lti<iii. It is not only a complete and perfect trea- 
tise on Manhood. Exhausted Vitality, iVervous and 
Physical Bebility. Premature Decline in Man. Errors of 
Youth, etc.. hut it contains one hundred and twenty-flve 
p'-escriptions for acute and chronic diseases, each one 
of which is invuhiable. so proved by the author, 
whose experience for 21 years is such as probably never 
before fell to the lot of any physician. It contains 300 
pa-Kes, bound In beautiful embossed covers, full 01t, 
embellished with the very finest steel engravings, guar- 
anteed to be a finer worli in every sense— mechanical, 
literary, or professiomil-than any other work retailed 
In this country for $'^.50. or the money will be refunded. 
Price only $1.25 by mail. Gold medal awarded the author 
Ijythe National Medical Association. Illustrated sam- 
ple sent on receipt of six centB. Send now. 

Address PRABODY MEDICAlv INSTITUTE, or DR. 
W. H. PARKER. No. 4 Bulfiuch E^treet, Boston, Mass. 
The author may be consulted on all diseases requiring 
BklU and experience. 



NUT TAPPING 

MACHINE. 

DURRELL'S PATENT. 

No . 1 Machine, 900 lb. , 7 spindles. 
" 2 " 1,050 " 7 
"2 " (W) " S 

Capacity of 7 Spindles, 8,000 per 
10 hours. 
Acknowledged to be an indispens- 
able tool Manufactured by 
HOVVAIM) J3ICOS., 

Fi-edoniR; \. Y. 



NEW HAVEN MANUFACTURING CO. 

NEW HAVKN. CONN., 

MANUrAcrUEERS or Iron Working 

MACHINE TOOLS 

Latlies, Planers, ]>rills, Shaprrs, ete. 

ILLUSTRATED CAT.ALOGUB ON APPLICATION. 




THE RIDER HOT AIR 

COMPRESSION 

Pumping Engine, 

For city and ountry residences where 
it is required to raise a supply of water. 

Simple, Economieal, EflTeetive. 

No skill required to run it. We can 
refer to our customers of eight years' 
standing. Send for catalogue. 
CAIIliHEYElt 4fc SAVER, 
19 Dey St., New York. 
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All N ew Enameled Gold and Floral Chrome Cards, 
name on, 10c. W. H. CardWorks, West Haven, Ct. 



WATCHMAKERS. 

Before huyinff lathes, see the "Whitcomb,"' made by 
AMERICAN WATCH TOOL CO., Waltham, Mass. 



fltn ton P" day at home. Samples worth J5 free. 
93 lU 9^U Address Stinson & Co., Portland. Me. 




alHE ONLY METHOD DFiHDIO ENGRAVING THAT PRINTS SATISFACTORY. W 



FOF^ ILLUSTRATEQ 



WHITALL.TATUM&CO. 

NEW YORK. PHILADELPHIA, 

MANUPACTtTRERS OP 

CHEMICAL 

AND OTHER 

GLASSVTARE. 

CATALOGUES SENT UPON APPLICATION. 




Phniiiterapliv, OR PHONETIC SHORT-HAND. 
Catalogue of works by Benn Pitman, with alphabet 
and illustrations for beginners sent on application. 
Address PHONXGHAPHIO INSTITUTE, Cin'tl, O. 



IT P A VG to sell our Hand Rubber Stamps. Sam- 
ii_i,iliS pies free. PolJambe& Co., Cleveland, O, 



SPECIAL NOTICE. 

In press and ready for distribution in thirty days. 

A POCKET MANUAL FOR ENGINEERS. 

Edited by JOHN W. HILL, 

Mechanical Engineer, Member American Society of Civil 
Engineers, Member American Association, R.R.M.M. 

EDITION, 10.000, 

Of which first 3,000 copies will be furnished, postage pre- 
paid, at one dollar ($1) each ; subsequent copies fur- 
nished (postage prepaid) at one dollar and a half ($1.50) 
each. 

A pocket manual of useful information formechanicsd 
engineers, steam users, and mechanics, containing 224 
pages (set in nonpareil type) of carefully selected data, 
formulas, and experimental investigations f_roiiL._the_ 
latest and most appro ve<Lsoatc?o*^-'~' 
_jir44i±.ttd''^*'<w*r^^crentT&type plates, on white No. 1 book 
paper, in stiff morocco covers, with cardinal edges. 

Size of page, i^? x 6^ inches. 

From press of Robert Clarke & Co., Cincinnati. 

Published by WM. A. HARRIS, Builder of Harris- 
Corliss Steam Engines, PBOvrDENCE, R. I., to whom all 
subscriptions for copies should be sent. 




BEFORE YOU BUY & BICYCLE 

Of any kisd, send stamp t» «UMP BROS., 
Dayton, Ohio, for larp-e'IMastrated Price 
List of new and S>ecoi|d-IIand Machanes. . 



LQWIft 




IRON REVOLVERS, PERFECTLY BALANCED, 

Has Fewer Parts than any other Blower, 
P. H. & F. M. ROOTS, Manufacturers, 

CONNERSVILLE, IND. 

S. S. TCWNSEND, Gen. Agt.,2i Cortland St., 9 Dey St.. 
COOKE & CO., Selling Agta., 22 Cortland Street, 
JAS. BEGGS & CO., Selling Agts. 9 Dey Street, 

SEND FOR PRICED CATALOGUE. 
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VERTICALENGJNES 

THE BEST IN THE MARKET 
AT REASONABLE PRICES 
■ MANUFACTURED BY 



t^tmii^SHiiiiiKvt^^^nxmmmHi^^ 



SYRACOSE.N.Yf 



ROOFING. 

I'or steep or flat roofs. Applied by ordinary workmen 
at one-third the cost of tin. Circulars and samp es free. 
Agents Wanted. T. NEW. S'J .John Street, New York. 



^1883. 

THE GRAN D EVENT OF T HE YEAR. 

EXPOSITION! 



OPENS SEPT. 6tll-CL0BES OCT. 6tll. 
A WONDERFUL SISFLA7 OF 

Manufactures-Arts-Inventions-Products. 

Recognized everywhere as the 

HATIOHAL EXHIBITIOU OP INDUSTET AlTD ABT. 

EXHIBIIOES FBOM EVERY STATE IN THE VHION.| 

ADMISSION 25 CENTS. 

No charge for space or steam power. Special I 
arrangements made for transportation of ex- 1 
hibits and visitors. For full particulars, ad-T 
dress, Wm. H. STE\ VART, Se 

1883.^ 



SPEAKING TELEPHONES. 

Tin: AItli:KICA\ ISKU. TI'lLKPIIO^K €OMI»ANY, 

W.H. FoitBES, W.R.Orivicr, Thii;o. N.Vail, 
President. Treasivrer. Qen. Manager. 

Alexander Graham Hell's patent of March 7, 1876, 
owned by this company, covers every form of apparatus, 
including Microphones or Carbon Telephones, in which 
the vcice of the speaker causes electric undulations 
corresponding to the words spoken, and which articula- 
tions produce similar articulate sounds at the receiver. 
The Commissioner of Patents and the U. S. Circuit Court 
have decided this to be the true meaning of his claim; 
the validity of the patent has been sustained in the Cir- 
cuit on final hearingin a contested case, and many in- 
junctions and final decrees have been obtained on them. 

This company also owns and controls all the other 
telephonic inventions of Bell, Edison, Berliner, Gray, 
Blake, Phelps, Watson, and others. 
r (Descriptive catalogues forwarded on application.! 

Telephones for I'rivate Line, Club, and Social systems 
can be procured directly or through tiie authorized 
agents of the company. 

Al! telephones obtained except from this company, or 
its authorized licensees, are infringements, and the 
makers, sellers, and users will be proceeded against. 

Information furnished upon application. 

Address all communications to the 
AJtlKRlCAN l{KM> TEl.ia'HONE COiVll'ANY, 
ii5 Milli Frci-eer. lioHtnii, lUiiss. 




The " Handy" Jack Knife. 

ir own needs, and a knife that will please 

who buys it Blades are oil temper and 

tested. We will replace free any soft or 

flawy Kn'fe as shown in cut sent postpaid 

f or $1 with the two )arge blades, 75c.; 

with one large and small blade, 50c.: 

.. extra heavy two-blade knife. 

// 75c.; Gents' three-blade, $1. 

Discount to clubs. 40-page 

list free. Also "How- to 

Use a Razor." 



MAHEE&GROSH, 

40 Monroe Street, 

TOLEDO, OHIO. 




Curtis Pressure Regulator, 



FOR STEAM AND WATER, 

Is made entirely of Metal. Occupies the 
same space as a Globe "Valve, it has no 
gJands or packing, and is a lock-up valve. 

CURTIS STEAM TRAP 

Has main valve _ outsit and air valve 

CrilTIS REGUIiATOR CO., 
34 Beverly St., Boston, Mass. 



HENDERSON'S SPECIAL REFRACTORY COMPOUNDS. 

Costs lessthan common red brick. Practically infusible. Can be made in any locality where sand is found. No 
capital for machinery necessary. Any one can handle them. Repairs made by same material. Specially advan- 
tageous for Iron, Steel, Silver, and Lead Smelting Works ; also for inner walls of J'TREHROOF BIJTl.DINGfe. 
Forpartlcularsof manufacture and license to use, apply,toJAlVIES HENDERSON, liellefonte, Penn. 




CHASE'S IMPROVED 

For Cementing Wood, Glaits. Ji;welry, Crockery, Furniture, 
Jieather, Ornainenti^* and Bric-a-Krac o( every descriptioa. 

Every bottle has a nice Cap and Brush ready for immediate use. 

ThisGlue is packed In 2 oz. bottles, and in screw-top cans, and is war- 
anted not to deteriorate with age, either before or after use. It is a 
GIANT IN STRENGTH, economical, and once carefully tried, you will 
never be without it. 

HOLWAY, WEIGHT & RICH, Sole Agents, 

BOSTON. NEW YORK, BALTIMORE, 

135 State (Street. 167 Chninbers Street. 4 t'omraerce Street. 




AJ^IMALS AND THE ARTS.— AN INTER- 

eating a,ccount of some of the animal products that are 
used in the arts iind industries. Coral. The Conch 
shell. Livingbeetles. Soldier-crab shells. Bird skins. 
Tiger claws. Alligator skin. Pearls. Sepia and silk. 
Spider'sweb. Contained inSriENTlFir Ami:R£Can StlP- 
PLEMENT, No. 3B3. Price 10 cents, lb be had at this 
office and from all newsdealers. 



PATEIVT 



mia;o»q4»i 



SHAFTING 



The faci that this shafting has 75 per cent, greater 
strength, a finer finish, and is truer to gauge, than any 
other in use renders it undoubtedly the most economical. 
We are also the sole manufacturers of the C i'^LKBRAiKl* 
CoLLixs' i^ -A T.CouPL IN G, andfurnish Pulleys, Hangers, 
etc., of the most approved styles. Price list mailed on 
application to JONES & LAUGllLINS, 

Try Street. 3d and 3d Avenues, Pittsburg, Pa. 
Corner Lake and Canal Sts., Chicago, 111. 
I^" Stocks of this shafting in store and for sale by 
FULLER, PANA & FITZ. Boston, Mass. 
Geo Place Al-ichinery Agency. 121 Chambers St..N. T. 



THE BEST STEAM PUMP. 

\ ail Dnzen's Patent Steam Jet PiHnp. 

Incomparable in cheapness and effi* 
eiency. Needs no care or skill ; cannot 
get out of order ; has no moving pa ts. 

A Supevtin' Fire Pump. 
Instantaneou.s and powerful, ever ready. 
Available, wherever steam pressure can 
be had. for pumping any kind of liquid 
(hot, cold, sandy, impure, etc.). Wemake 
ten sizes, prices from $7 to $75. Capaci- 
ties from lOO to 20.000 gallons per hour. 
State for what purpose wanted and send for Cataloeue 
Of "Jets. '» VA> DtZEN & TJFT, Cincinnati, O, 
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ai<«ii<ie PtiH:e* each insertion - - - 75 cents a linCi 
I'iLcif I'nffe. eucli insei-tioii - - - Sl.OU a line. 

f About eight words to a line.'t 

Enffravings may head advertisements at the same rate 

Pfr line, by measurement, as the letter presi>. Adver- 

tismients must be received at publication office as early 

as Thursday morning to appear in next isme. 




"BUCKEYE" 
LAWN MOWER. 

The lightest and easiest run- 
ning Mower ever made. 

Steictlt FmsT Class. 
MAST,FO«S& CO., 

8priii8:fiel(l, Ohio. 
Send for catalogue. 



Onp Good lieliable Ag:ent Wanted in every county 
in the U. 8., for a new article, well introduced and 
recommended in Chicago. For further particulars, ad- 
dress HBNKT KAISER, 461 W. Chicago At., Chicago, III. 




ASBESTOS UOFE PACKING, 

ASHESTOS.WICIK PACKING, 

ASIIESTOS |fI,AT PACKING, 
ASBESTOS SHEATIIINGS, 
ASBESTOS GASKETS, 

ASUEST«>S BUILDING FELT. 
Made of strictly pure Asbestos. 

H. W. JOHNS MTG CO., 

87 Maiden Lane, New York, 

Sole Manufacturersof H.W. Johns' Genuine 

ASIJKSTOS liKJtJIO PAINTS, ROOE 

PAINTS, 1K)I»FING, STEAf>l PIPE 

ANI> KOlIiEIC COVEaiNG,S, 

PIREPKOOli' COATINGS, 

OEM ENTS, ETC. 

Descriptive price lists and samples free. 




Shimer Cutter Heads 

I0,000 SOLD. 

To work Car Sldin?. FloorinR, 
Ceiling, and Ship 
Lap. To Mould 
Doors. Sash, and 
Blinds. Cope 
Heads to match. 
Shiinei' &■ Co.* 
Milton, Pa. 




The "MONITOR." 

A NKVy lilFTING AND NON- 
I.lirTlNU INJECTOR. 

t 



Best Boiler Feeder 
m the world. 

Greatest Range 
yet obtained. Does 
not Break under 
Sudden Changes of 
Steam Pressure. 

AUo Parent 

EJECTORS 



Water l\m\m, 

For Conveying 
Water and Liquid. 

l*ut»-'nt Oiler^t, Lii- 
briciitnrs, et(!. 

Send for catalogue. 92 &. 94 Liberty St., New York. 




TJIMIX^ES: 



^ Pulveria^ftS- everything— hard, soft, gummy, etc. 

^ The besi Clay Grinder and the best Cotton Seed 

? 1 fuller in the world. 

^ Portable Steam Engines, Stationary Engines, 

^ Horizontal and UpEight Boilers, all sizes, on 

^ hand for immediate delivery. 

if lO Barclay St., X. Y. City, 



■ .-rira A S P E C I A LT Y Ep^-^ . ■ 
JOHN GREENWOOD &C0, 

ROCHESTER N.Y. 



PROPOSALS F'OR TICKET PUNCHES. 

Post OFFicii; Di-ipartment, 

Washington, D. C, May 1. 1883. 

SEALED PROPOSALSwill be received at this De- 
partment until the second day of June, 1883, for furnish- 
ing 6.5W Ticket Punches, either stationary or in the 
form of pliers, to be delivered at this Department on or 
before the tenth day of Au^st, 1883. 

The punches are to supply anew want of the service, 
being required for use m the issue of postal notes. Bid- 
ders will submit with their proposals samples of the 
punches offered to be furnished by them. 

All proposals are to be made In accordance with the 
printed forms and specifications which will be furnished 
on application, by letter, to the " Superintendent of the 
Money Order System. Post Office Department. Washing- 
ton, .D. ''-." to Tvhom bidders should address their sealed 
proposals, marked on the envelope, " Proposals for 
Punches." 

A decision on the bids will be made on or before the 
sixth. da^yo/JtMie, 1883; the right being reserved to re- 
ject any or all of them. 

W.Q. GRESHAM, 

Postmaster GeneraL 

PAYEE'S AUTOMATIC EWRINES. 

Spark Arrester, 




Reliable, duraUe, and economical^ will f umiak a 

h}rae power with one-third leas fuel and water tkofn any other CTigine 
built, not fitted with an automatic cut-off. Send tor Illustrated 
Catalogue **A S" for information and prices. Box 1207 

B( W. PAYKE & SONS* Ooming, N. Y. 
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7~St BOSTON MASS^ 



WM, A. HAHRI^. 

PUOVIDKNGE. U, I. (I'AIIK SiTRKET), 

Six minutei walk \vmt from atation . 
Oii^inal and Only buililen of the 

HAUlll8-€OJiLlS8 ENGINE 

Willi Harris' Patented IinproTeinent., 
Iruiii lU to 1,000 H. 1'. 



NOISELESS ROTARY FANS. 

These fans can be fastened 
to ceiling or side wall, and 
driven by a round belt direct 
from a Backus Water Mo- 
|tor, Steam Jfingine, or other 
power. Blades can be cov- 
ered with paper muslin to 
suit the taste in color. By 
changing Jingie of blade 
amount of air can be regu- 
lated. Two or more fans 
can be connected on ceiling. 
Stiaft of fan runs in metal- 
line iournals, and requires 
no oiling, which is quite a 
consideration where they 
are put up in dining rooms 
over tables. Price |6 each. 

Manufactured by 

Backus Water Motor Co., 

323 Broadway, New York. 




Rotary Fans 



SUPPLIES FROM 

HYDRANT PRESSURE, 

the cheapest power known. L 
Invaluable for blowingi 
Church Organs, running! 
Printing Presses, Sewteg i 
Machmes in Households,! 
Turning Lathes, Scroll I 
Saws, Grindstones, Coifeel 
Mills, i:rau8age Machines, I 
Feed Cutters, Electric I 
Lights, Elevators, etc. It I 
needs little room, no firing I 
up, fuel, ashes, repairs, en- 
gineer, explosion, or delay 
no extra insurance, no coa 
bills. Is noiseless, neat, 
compact, steady ; will work 
at any pressure of water 
above 15 lb.; at 40 lb. pres- 
sure has 4-horse power, and 

capacity up to 10-horse 

power. Prices from $15 to $300. Send for circular to 
THE BACKUS WATER MOTOrt CO., Newark, N. J. 




ONE THOUSAND TONS 

METALLIC SHINGLES 

Are now being used by the W. S . and B. R. R. on depots 
betweenNew York and Buffalo. 
ManufactureiJ by the 

ANGLO-AMERICAN ROOFING CO. 

aa CLIFF STREET, NEW YORK, 
And aai Dudley Koad, Wolverhampton, Enir. 



Asbestos Lined Removable Covering, 

MadeofFeltana Asbestos. For 
use on STEAM B0ILEE8 and 
PIPES, Refrigerators, Meat 
Cars, Ice Houses, and HOT and 
COLD WATER PIPES. Easily applied by any one. 
Address CHALiVlKKS-SPENC'E CO., 

ti'i John St., New 1 ovk 



^.COE BRASS MFG. CO .:^ 

pRASis^'TOSRINGTON.— iCONN. V/IRt 

. .■%%fp„ MATERiAtStof* MetaUic. ; AND 



BOGAllDUS' PATENT UNIVKHHAL ECCEN- 
TRIC MILLS-For grinding Bones, Ores, Sand, Old 
Crucibles, Fire Clay Guanos, Oil Cake, Feed, Corn. 
Corn and Cob, Tobacco, Snuflf, Sugar, Salts, Roots, 
Spices, Coffee, Cocoanut, Flaxseed, Asbestos, Mica, 
etc., and whatever cannot be ground by other mills. 
Also for Paints, Printers' Inks, Paste Blacking, etc. 
JOHN W. THOMSON, successor to JAMBS BOGAR- 
DUS, corner bf White and Elm Sts., New York. 



P.O. Box 2815. 



W.ATCHMAN'S IM- 

proved Time Detector, 
with Safety Lock At- 
tachment, Patented 1875- 
6-7-80-81. Beware of In- 
fringements. This In- 
strument is supp! ie d with 
12 keys for 12 stations. 
Invaluable for all con- 
cerns empl oying night 
watchmen. Send for cir- 
culars to E. IMHAUSER, 
212 Broadway, New York. 




EstaM EAGLE ANVILS. 1843. 

Solid CA ST STEEI, Face and Horn. Are Fully War- 
ranted. Retail Price, 10 ctB. per lb. 




The Eclipse Engine 

Furnishes steam power for all 
Agricultn/ral purposes, DrivinQ 
Saw Mills, and for every use 
where a first-class and eco- 
nomical Engine is required. 
Eleven first-class premiums 
awarded, including Centenni- 
al, '76. Refer to No. 7. issue of 
'77, No. 14, issue of '78, of SCl- 
KNTTFio Ami<:rican, fQr Edi- 
torial illustrat'ns. FRiCK&Co., 
VVaynesboro, Franklin Co., Pa. 



Steam Fitters' & Plumbers' Supplies. 

RUE'S LITTLE GIANT INJECTOR. 

JOHN S. URQUHART. Successor to 
ATjBEBTiBRIDGES,t46 Cortlandt Street, New York. 




Clark's Noiseless !]^iibbcr Wheels. 

Absolutely prevent splintering and wearing 
of floors caused by use of Iron Wheels. 
Adapted for Tru3ks. Boxes, Baskets, Tables, 
and work of every kind In Mills, Ware- 
houses, Stores, etc. Catalogue free. 

GEO. P. CLARK, Windsor Locks, Ct. 



NEW TELEPHONE! 

For Private Lines: Latest, best; always' reliable. 
Works 2 miles on steel cable-wire. Illustrated Circu- 
lars free. Holcombtfe Co. At water Place, Cleveland,©. 




CBOWELL 
MAMACTDRINGCO. 

Greencastle, Prnn., 

Manufacturers of En- 
ines. Boilers, and Saw 
lills. Stationary En- 
ines for Mills and h'ac- 
ories. Grain and Fer- 
tilizer Drills a specialty. 
Correspond ence soli- 
cited. 



THE NEW YORK BELTIKajJTD PAfiKUTa Ca, 

MANUFACTtJllfiRS OF - 

RUBBER BELTING, PACKING & HOSE, 

HAVE REMOVED I?© 

Nos. 13 and 15 PARK ROW, opp. »stor House, NEW YORK. 




WESTCOTTS 

Chucks 



WARRANTED SUPE- 
RIOR TO ANY IN 
THE WORLD 

In capacity, strength, durability, and convenience. 

uiieila steam Engine and FoMlry ComDany, 




Send for Price List. 



ONEIDA, N. Y 



EVAPORATING FRUIT 







im 



Amertean FtuUHritr, 



Ti-eatise. on improved methods 

SENT FREiti. -Wonderful rP«ults. 

Tables of Yields, Prices, Profits, 
and General Statistics. Address 

A3IERICM MANUF'G CO., 

Waynesboro» Pa. 




Small Eng:ine Castings, Gears, 
Lathe Tools. Saw Blades. Tools 
for Mechanics Machinists aiid 
Amateurs, En^ravii^ Tools, 
Scroll Saws, Skates. Bicycles,' 
The largest stock of fine Tooli 
in the U.S. Send for price-list. 

THE JOHIT WILSINSON CO.,' 
68 & 70 Wabash Ave. ChicBgft 



Wanted, a First-Class Snperiiitendeut 

FOR A' 

"Western Foundry and Machine Shop, 

A t present employing 400 hands. To one who has had a 
thorough experience In the manufacture of Corliss 
EiisineNand (^leneral IVlachinery, andwho is com- 
petent to take charge of the entire manufacturing de- 
partment, steady employment guaranteed. Must give 
satisfactory reference, (stating experience, etc. Apply 
byletterto JOHN SMITH, care W.T.Davidson, 

41 to 4r Keap St., Brooklyn, N. Y. 




GRAY'S 
GRIXDSTONK 1)RF,SS£R 

Trues a grindstone in a few 
minutes. Makes no dust, and 
works equally well with or 
without water. 

One Hundred in successful 
operation. Circulars free. 
G. A. GRAY, Ja. & CO., 

Manufacturers of 

MACHINK TOOLS, 

43 East 8th St., 

Cincinnati, Ohio. 



HiiKunin Improved Sash IJalancesarenotcatches, 
but mechanical substitutes for weights, iit quarter their 
applied cost, for buildings, steamboats, cjirs, etc. Write 
R. B.Hugunin. Sole Maker, Hartfo*3, Ct.,for particulars. 

Kev. Leonard Uacun, U. U. 
. A. H. Stepheua, 
and others 
recommend 
them, 
any 
position 
Send for circular i 
NEW HAVEiV CHAIR Co. Mew Haven, 




Steel Castings 

From U to 15,000 lb. weight, true to pattern, of unequaled 
strength, toughness, and durability. 20,000 Crank Shafts 
and 15,0(W Gear Wheels of this steel now running prove 
its superiority over other Steel Custings Send for 
circular and price list. 

CHESTER SsTEET- CASTINGS CO., 

4Q7 Library St., Philadelphia, Pa. 




WITIIEHBY, RUGG & RECHA RDSON. Manufacturers 
of Patent wood Working Machinery of every descrip- 
tion. Facilities unsurpassed. Shop formerly occupied 
by R. Ball & Co., Worcester, Mass. Send for Catalogue. 



Leffel Water Wheels. 

With Important Improvements. 
11,000 IN SUCCESSFUL OFEBATION, 

FIITE ITEW FALIFHLET FOE 1883 
8ent tree to those Interested. 

JAUES LBFFEL Sc CO., 

Spriiig:fie]fl, Ohio. 
110 lilbel'ty St., N. Y. City. 




YOLNEY Vt. MASON & CO., 

FRICTION PULLEYS, CLUTCHES, anl ELEVATORS, 

PROVIDENCE, R. I. 






NATIONAL TOOL CO., 

'" MANUrACTURERS OF 

MACHINISTS TOOLS. 

WILLIAMSPORT PA.,^- 
PUANERS A SPECIAL'tY. 



CT 



Working Models 

And Experimental Machinery. Metal or Wood, made to 
order by J. F. WERNER, 63 Centre St., W. Y. 



KORTING UNIVEIRS AL 



DOUBLE TUBE. 




INJECTOR 

,FOR BOILER FEEDING. 
Operated by one handle* 

WILL LIFT HOT WATER. 

POSITIVE ACTION GUARANTEED UNDER 
ALL CONDITIONS. 

NO ADJUSTMENT FOR VARYING STEAM PRESSURE. 

WILL LIFT WATER 2B FEET. SEND FOR DESCRIPTIVE CIRCOLAR. 

OFFICES AND WAREROOMS: 

PHILADA., 12TH & THOMPSON STS. 
BOSTON, 7 OLIVER ST. 
AUGUSTA, GA., 1026 FENWICK ST. 
DENVER, COL., 488 BLAKE St' 
RICHMOND. VA.. 1419 MAIN ST. 



NEW YORK, 109 LIBERTY 8T. 
CHICAGO, 84 MARKET 8T. 
ST. LOUIS, MO., 709 MARKET 8T. 
SAN FRANCISCO, 2 CALIFORNIA ST. ' 



HARTFORD 

STEAM BOILER 
Inspection & Insurance 

COMPANY. 

\V. li.FRilNllLIN.V. I'res't. J. M. ilLLEN. Pres'l. 
J, li, I'llUlU;!!;. Sec'v. 



BSTABLISHED 1841. 

joixnr z3:oxjXi.A.»r30, 

Mnnufac- mr— — fnl" QOLD 




PENS, 



Pen holders, Pencil Cases. MacKinnon Styiogrraphicand 
Elastic Fountain Pens. Over one million of our Gold 
Pens now in use, many of them more than twenty yeaya- 
old. If not sold by your stationer or jeweler, send for' 
illustrated price list to 19 West 4th St., Cincinnati, O. 



Jf^ F, Brown's Patent 

^i FRICTION 
Ti*^.> CLUTCH. 



V 






Send for Illustrated Cata- 
logue and Blseount Sheet 
,to 



A. & F. BROWN, 43 Park Plaee, New Teifc. 




Pyrometers. 



For showing heat of 
Ovens, Hot Blast Pipes, 
Boiler Flues. Superheated Steam, Oil Stills, etc. 
HENRY W. BULKI/EY. Sole Manufacturer. 

149 Broadway, New York, 




OF THE 

FOR 1883. 
The Most Popular Stieiitilic Vaper lit the AVoild* 

Only $3*f20 a Yeais iiiclH(iins:po8ta8:e. Weekly. 
5^ Niitiibers a Year. 

This whlely cii-ciilaieil and splendidly Illustrated 

paper is published weekly. Every number contains six- 
teen pages of useful Information, and a large number of 
original engravings of new Inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural Hi8tory,etc. 

All Cla.s8es of Reaiini'M find in the Scientific 
AMERICAN a popular resume of the best scientific in- 
formation of Che day ; and it is the aim of the publishers 
to present it in an attractive form, avoiding as much as 
pussiDie aiistruse terms. To every intelligent mind. 
this journal affords a constant supply of Instructive 
reading. It is promotive of knowledge and progress In 
every community where it circulates. 

Terms of Siibsci'iptioii.— One copy of the Scien- 
tific Amekican will be sent for one yeaT—h2 numbers- 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of llivee dollai's and twenty 
cents by the publishers; six months, $1.60; three 
months, 11.00. 

Clubs.— One extra copy of the Soibntipic Ameri- 
can will be supplied sT2iti'& for every clubof f\io6 subscribers 
at $8.20 each '; additional copies at same proportionate _ 
rate. 

One copy of the Scientific American and one copy 
of the Scientific American Supplement will be'sent 
for one year, postage prepaid, to any subscriber in the 
United States or Canada, on receipt of seven doUars by 
the publishers. 

The safest way to remit is by Postal Order, Draft, or 
Express. Money carefully placed inside of envelopes, 
securely sealed, and correctly addressed, seldom goes 
astray, but is at the send^er's risk. Address all letters 
and make all orders, drafts, etc., payable to 

n^^TJisrisr dc CO., 

26 1 Broadway, New York. 

To Foreign Snbsci'ibei's.— Under the facilities of 
the Postal Union.the Scientific American is now sent 
by post direct from New York, with regularity, to sub- 
scribers in Great Britain, India, Australia, and all other 
British colonies ; to France, Austria, Belgium, Germany, 
Russia, and all other European States; Japan. Brazil, 
M eiico, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gold, for Scientific American, one year; $9, gold, 
for both Scientific Ambrican and Supplement for 
one year. This includes postage, which we pay. Rem-lt 
by postal order or draft to order of 

MUNN & C0..a61 Broadly, New York. 



PRIIVrTIIffC INKS. 

THE " Scientific American " is printed with CHAS. 
ENETJ JOHNSON & CO.'S INK. Tenth and Lom- 
bard St8. Phila., and 47 Rose St., opp. Duaue St., N. Y. 
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